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(57) Abstract 



This invention is a template for guiding the place- 
ment of a fixation device during a surgical procedure. 
The template comprises a body portion (80), and at 
least one guide (88) disposed in a predetermined spa- 
cial relationship to die body portion. The template is 
configured such tiiat at least a portion of the template 
may be aligned witiiln tiie Vagina of a patient such that 
die guide may be employed to direct die placement of 
a fixation device, or other medical instrument through 
at least a portion of tiie tissue adjacent the vagina. A 
surgical metiiod employing tills template is also pro- 
vided, along witii an urethral sling used in conjunction 
witi) one embodiment of the template. 
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SURGICAL TEMPLATE AND SURGICAL METHOD EMPLOYING SAME 



Ronald J. Thompson 
5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention is directed towards a surgieaKemplate for use in 
10 gynecological procedures, as well as surgical methods employing this template. 
More particularly, the present invention provides apparatus and methods for 
ensuring proper placement of a fixation device during gynecological procedures, 
such as procedures for the correction of female stress urinary incontinence. An 
urethral sling which may be used in conjunction with the template is also 
15 provided. 

2. Description of Related Art 

Female stress urinary incontinence (SUI), defined as the unintentional 
20 loss of urine, can be a socially unacceptable problem for many women. Most 
often, the incontinence occurs during coughing, sneezing, or physical activity in 
women afflicted with this problem. While effective surgical treatment for this 
condition has existed for nearly 50 years, the procedures typically Involve major 
abdominal surgery with accompanying post-operative limitations lasting six to 
25 eight weeks. Because of the nature of these surgical procedures, many women 
simply resort to diaper-like incontinence pads, or simply avoid any activities 
which result in the unintentional loss of urine. 

In the normal resting state, the external pressure exerted on the 
30 collapsible urethra by the surrounding musculature is greater than the pressure 
exerted on the bladder, and therefore continence is maintained. During 
moments of coughing, sneezing, or physical activities, greater pressure will be 
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exerted on «,e dome Of a Med bladder. In women no. afflicted with stress 
" ".noontnenoe, a corresponding Increase ,„ the extemal pre^swon ,he ureth,. 
acts ,0 prevent the unwanted loss of unne f^m .he bladder. Sufferers of SUI 
however, aren't so fortunate. 

Sfress urina-y incontinence is generally caused by hvo anatomic 
ecologies: intrinsic sphincter deffciency CISD"); and a loss of support of the 

per^re.h,al«ssueattheurethra-vesicularjunClonrUVr-«,ereg^nw,«„the 
ure*. en.e,. «,e bladder,. The ,a„er s„ua.ion (also .nown as hypem,cblle 
ladder necK, often occurs a«er ,^i.blrth, and . caused by a sepain o^ 
conne«„e «ssue which secures «,e periurethral «ssue to «,e underside of «,e 

strr """" "'^^ ""'"^ ~ o 

^no iTf °' ^-'y "^•--^ W 

.nsert,ngthe*pofacottonswabin.o.heure«,raun.ili,reaches.heUVJ The 
patent is .hen asked to bear down as if urinating, and loss of the UVJ support 
. read y «en.«ed by the upward movemen. of «,e wooden end offte dn 
swab, in this .es.. the e«emal ure«„al n«ahis acte as a Mc„,m for «^ Up of the 

ZIT, °' '""^^ Of 

^e U^. u s. Patent No. 4,072,144 provK.es an anematlve de«ce which may 

be uhlrzed to readily measure the angle of the UVJ in a similar manner. 

'^''•'>"*«'*e'hand,isa.unctionalprobleminthatthedetasormuscle 
abo ta^™, as the u,^,., sphincter) does not respond to sudden increases in 
..*a-abdom,na, pressure. iSD can be caused by muscular w«hert.^ ^ age 
artenoscterosis, diabetes, or prtor incontinence surgery, all of which ar. relaLi 
0 a compromised blood suppV to «,e dehusor musde surtounding flre ur^ra 
I. .3 es.ma.ed toat 10% of a„ incontinence is attr«,utabte to ISD, and the 
■nadence of ISD is .i.e^ to ^crease as the population ages. For both types o 
s^ss udnary .oon«nence, howev., versus .ypes of su^ical procedu Js have 
been developed which often provide relief. 
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Various "urethropexy" procedures (often referred to as retropubic bladder 
neck suspension) fix or secure a portion of ttie tissue adjacent the patient's 
urethra (also referred to as the periurethral tissue) relative to a structure within 
the patient's body by means of a fixation device. The first urethropexy procedure 
5 for eliminating SUI caused by a sagging urethra was developed in 1948 by Drs. 
Marshall. MarchettI, and Krantz, and generally involves the fixation of the 
periurethral tissue at the UVJ on either side of the urethra ("MMK procedure"). 
Fixation in the MMK procedure, also known as abdominal culposuspension, is 
accomplished by suturing the periurethral fascia at the UVJ on either side of the 

1 0 urethra to the periosteum of the pubic bone. The procedure essentially alters the 
angular relationship between the urethra and bladder by elevating the UVJ, and 
therefore preventing the sagging of the UVJ when downward pressure is applied 
to the region by various stresses. The MMK procedure has been perfected by 
others over the years, however the essential principles have remained the same. 

15 Unfortunately, prior to Applicant's work, MMK procedures could only be 
performed via a large abdominal Incision (referred to as an "open" procedure). 

In 1955 Burch developed the urethropexy procedure of affixing the 
periurethral fascia bilaterally to Cooper's ligament, rather than the periosteum of 

20 the pubic bone, thereby resulting in a technically easier procedure because of 
the previous difficulties in passing a needle through the periosteum of the pubic 
bone. Although the Burch procedure has been performed laparoscoplcally, the 
five-year failure rate for the open Burch procedure is approximately 80%. A 
laparoscopic Burch procedure can be even more problematic since it is 

25 extremely difRcult and time-consuming to tie sutures laparoscoplcally. Both the 
MMK and Burch procedures are refen-ed to as retropubic suspensions. 

Alternatively, needle suspension procedures such as those of Pereyra 
(West. J. Surg., 67: 223. 1959). Stamey {Surg.. Gynec. & Obst, 136: 547. 1973). 
30 Raz {Urology, 17: 82. 1981), Gittes {J. Urol., 1 38: 568, 1987) and Benderev (J. 
Urol., 152: 2316, 1994) have been developed for the correction of hypermobile 



3 
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arched tt,e-«o Is passed into the abdominal cavity, .hroug, ^ ^ 
Retz,us, and through a portion of the periurethral tissue. Several bites of 
penurethral tissue are usual, taKen, and anterior «xa«on of the suture I 
aocompLshed by e«her securing «,e su».re to the rectus fascia or by securing 
^ suture ,0 a bone anchor In the anterior pubis ,as In the Benderev procedure 
The needle and accompanying suture may or may not enter the vagina' 
depending upon the procedure and type of needte employed. Mu«,ple passes 

t!! • i,"™'" """^ ^ '""^ ^ 

suture . usually weaved through the periurethre, «ssue In a heBcal pattern (or 

any of a variety of other patterns). 

sImolerTT ""'"'""^ <'-=^- and 

Jler «,an the retropubic MMK and Burch procedures, the long-ten. failure 

'Bte« s«n*fean,^,h^her. The gynecological procedures of MMK, Burch and 
^^e,. have preven to be the most effeCve. ^s . reputed, due U, the tec. of 
.«repub,c d,ssec«on In the needle suspension procedures and the subsequent 
absence of pos.-opera«ve fuatlve scaning In tt« space of Retzlus, Scar «ssue 
fom» ,n the space of Retzlus and aids In the fixation of all of the involved tissues 
dunng «,e MMK and Burch procedures, thereby asslsBng In the preven«on of 
incontnence. Although these problems couM pert,aps be rectified by dissection 
of ttie space or Retzius during needle suspension procedures In order to 
promote the growth of fixative scar tissue in this region, such dissecUon Is not 
always pracMcal when one is attempting to minimize the invasiveness of the 
procedure by perfomiing a needle suspension. 

Failure also occurs because of suture pulM>ut. which is often caused by 
fte surgeon s failure fc, take a sulfiden. bite of periure.hr.1 flssue when passing 
.he needle therethrough. Needle suspensions are usually blind procedures 
Which require the passing of long needles through the rectus fascia to the 
penurethralfasda utilizing a cystoscope or by using the underside of the pubic 
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bone as a guide for the needle. A finger pressed against the vaginal wall may 
also be used to guide the passing of the needle into the vagina. Although these 
urological procedures avoid the 10-centimeter midline or Pfannenstiel incision 
and Its' required three-day or longer hospital stay In the open procedures, It Is 
5 often difficult for the surgeon to locate the proper location In the periurethral 
tissue through which the sutures should be passed. More significantly, the long 
needle may inadvertently pass into the bladder or the ureters despite 
transurethral endoscopic vision. Thus, the inappropriate or nonspecific 
placement of periurethral sutures contributes to the long-term failure rate of 
1 0 needle suspensions, and can also be directly responsible for interoperative and 
post-operative complications. 

Recently, a modified version of the MMK procedure has been developed 
which utilizes bone anchors secured directly to the pubic bone on either side of 

15 the symphysis for fixation of the UVJ. The apparatus for performing this 
modified MMK procedure are sold by Mitek Surgical Products, Inc. of Nonfood, 
Massachusetts, and a number of U.S. patents concern these products {see, e.g., 
US Patent No's 5,207.679, 5.217,486 and 4,899,743). In the MItek-MMK 
procedure, a Pfannenstiel Incision must be made In the abdomen In order to 

20 provide access to the space of Retzius. The space of Retzius is in actuality a 
"potential" space in that it contains various connective tissues and fats which 
must be dissected in order to provide sufficient access to this region. In fact, this 
connective tissue, particularly the areolar adventitial tissue, generally breaks 
down after vaginal delivery of a child, and this breaking down of the connective 

25 tissue often contributes to the onset of SUI in many women. 

Once the space of Retzius has been dissected in the Mitek-MMK 
procedure, small anchors are secured in the pubic bone on either side of the 
pubic symphysis. Each of the bone anchors has a suture attached thereto, and 
30 these sutures are threaded through the periurethral tissue on either side of the 
urethra. The sutures are then tied off In the abdomen so that the periurethral 



5 
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..J^J" """^ "O"^"'. in turn restores the angte of tt,e u^thra a,«,e 
UVJ, ttereby r^^bWffie ur»a ,oB- pra^^ 

procedure is highly effective, it is a lengthy and complicated procedure which 
can generally only be perfonned by highly^kllled surgeons. 

More recent advances In needle suspension procedures include these 
developed by Theodore Benderev and marketed by Vesica Medical. Inc of San 
Clemente, Califbmia. This procedure is discussed in U.S. Patent No's 5 544 664 
and 5,582,188. The Benderev procedure differs from most ome^ ne«.te 
suspensions in that, like the Mitek-MMK proceduie. a bone anchor may be used 

to attach the fixatton device (in this case a suture) to the pubic bone. UnlrKethe 
Mitek-MMK, however, the bone anchors are secured to the anterior pubis (the 
topside of the pubic bone), thereby provkling a minimally-invasive procedure 
in the Benderev procedure, however, the suture extending from the anchor is 
once again passed blindly from the abdominal cavity into the vagina, thereby 
complicating proper suture placement. 

In all of the above procedures, the fixation device (i.e.. the suture) 
remains permanently within the patient. Scar tissue, however, will fom, about 
the fixation device, thereby reattaching a portion of the periurethral tissue directly 
to the supporting structure (e.g.. the pubic bone). When the incontinence is 
caused by ISD or when the support tissues in the bladder neck area are 
irreparably damaged, however, the above-described procedures are not the 
recommended treatment. In these circumstances, a urethral sling procedure 
(also known as a pubovaginal or suburethral sling procedure) may be employed 
In the "sling procedure", a urethral sling comprising a strip of Hexible material 
acts as the fixation device. One end of the sling is typically sutured to the 
anterior rectus fascia, and the other end is then slung beneath the urethra and 
likewise sutured to the anterior rectus fascia. In this manner, incontinence is 
corrected due to the elevation of the UVJ and the compression of the urethra 
against the symphysis pubis. Similarly to the bladder neck suspension 
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• ■ 

procedures, proper placernent of th^.sling through the periurethraLtissue is 

critical to the success of this procedure, and therefore the incisions in the 
periurethral tissue through which the sling passes must be precisely located. 

5 The present invention provides a surgical template which may be 

employed to direct proper placement of a fixation device during a gynecological 
procedure. The template of the present invention may be employed, with slight 
modifications to its configuration, in any gynecological procedure wherein a 
fixation device is connected to a portion of the tissue adjacent the vagina 

10 (preferably the periurethral tissue), including bladder neck suspensions (both 
retropubic and needle suspensions), as well as vaginal sling procedures. In 
addition, the template of the present invention may be employed in both 
traditional open procedures as well as recently-developed laparoscopic 
procedures. By way of example, the template of the present invention may be 

15 employed in the MMK, Burch, needle suspension (including Benderev) and sling 
procedures described above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 While the specification concludes with claims particularly pointing out and 

distinctly claiming the present invention, it is believed that the same will be better 
understood from the following description taken in conjunction with the 
accompanying drawings in which: 

25 Figure 1 is a cross-sectional view taken through the midline of a patient 

who has lost support of the periurethral tissue at the UVJ, and is thereby 
suffering from stress urinary incontinence (SUI); 

Figure 2 is the same view as Fig. 1, however the structural defect has 
30 been corrected using the methods and apparatus of the present invention; 
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Figure 3 Is a top plan view of a bone anchor used in the method of the 
present invention; 



Figure 4 is a side plan view of the bone anchor of Fig. 3; 

Figure 5 Is a top plan view of a drill tamper tool of the present invention 
wherein a portion of the tool has been broken-away; 

Figure 6 Is a side plan view of the tamper tool of Fig. 5; 

Figure 7 is an end plan view of the tamper tool of Fig. 5. taken along line 
7-7 thereof; 

Figure 8 Is a top plan view of a bone anchor insertion tool of the present 
invention, wherein a portion of the tool has been broken-away; 

Figure 9 is a side plan view of the insertion tool of Fig. 8; 

Figure 10 is a side plan view of the insertion tool of Fig. 8 with the bone 
anchor of Fig. 3 loaded thereon; 

Figure 1 1 1s a side plan view of a suture retriever of the present invention; 

Figure 12 is an end plan view of the suture retriever of Fig. 11, taken 
along the line 12-12 thereof; 

Figure 13 is a top plan view of a suture template of the present invention; 
Figure 14 is a side plan view of the template of Fig. 13; 

Figure 15 is a bottom plan view of the template of Fig. 13; 

8 
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- - - Figure 16 is an.end.plan view of the template of Fig. 13, taken along line 

16-1 6 thereof; 

Figure 17 is a perspective view of the template of Fig. 13 in use during a 
surgical procedure with portions of the patient's anatomy cut-away for clarity; 

Figure 18 is a perspective view of an alternative embodiment of the suture 
template according to the present invention; 

Figure 19 is a perspective view of the insertion tool of Fig. 8 in use during 
a surgical procedure with portions of the patient's anatomy cut-away for clarity; 

Figure 20 is a perspective view of the surgical procedure of the present 
invention wherein portions of the patient's anatomy cut-away for clarity, and 
wherein the suture retriever of Fig. 1 1 is being employed; 

Figure 21 is a perspective view of the surgical procedure of the present 
invention wherein portions of the patient's anatomy cut-away for clarity, and 
wherein the sutures have been retrieved from the pre-peritoneal region for tying; 

Figure 22 is a perspective view of the space of Retzius, and illustrates the 
proper placement of the anchors and sutures employed in the present invention; 

Figure 23 is a top perspective view of an altemative embodiment for the 
surgical template of the present invention; 

Figure 24 is a bottom perspective view of an alternative embodiment for 
the surgical template of the present invention; 

Figure 25 is a top plan view of an alternative embodiment of the surgical 
template of the present invention; 
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Figure 26 is a bottom plan view of the surgical template of Fig. 25; 

Figure 27 is a top plan view of another alternative embodiment of the 
surgical template of the present invention; 

5 

Figure 28 is a perspective view of the space of Retzius, and illustrates a 
Burch procedure employing the template of Fig. 27; 

Figure 29 is a top plan view of ap another embodiment of the surgical 
10 template ofthe present invention; 



Figure 30 is a bottom plan view of the surgical template of Fig. 29; 

Figure 31 is a bottom plan view of the template of Fig. 29, wherein a pair 
15 of support struts have been attached thereto; 

Figure 32 is a top plan view of the template of Fig. 29. wherein a pair of 
support struts have been attached thereto; 

20 Figure 33 is a perspective view of the front portion of a support strut for 

use with the template ofthe present invention; 

Figure 34 is a perspective view of the rear portion of the support strut of 
Fig. 33; 

25 

Figure 35 is an end view of a portion of the template of Fig. 29; 

Figure 36 is a top plan view of the template of Fig. 32, wherein said 
support struts have been partially detached from the template; 

30 
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Figure 37 is a top plan view of another embodiment of the template of the 
present invention; 

Figure 38 is a bottom plan view of the template of Fig. 37; 

Figure 39 is a top plan view of another embodiment of the template of the 
present invention; 

Figure 40 is a bottom plan view of the template of Fig. 39; 

Figure 41 is a perspective view of the space of Retzius, and illustrates the 
use of the template of Fig's 39 and 40 in a sling procedure; 

Figure 42 is a perspective vi6w of another template embodiment 
according to the present invention; 

Figure 43 is a perspective view of the space of Retzius, and illustrates the 
use of the template of Fig. 42; 

Figure 44 is a bottom plan view of the template of Fig. 42; 

Figure 45 is a cross-sectional view of a vagina with the template of Fig. 
43 positioned therein; 

Figure 46 is a top plan view of another embodiment of the template of the 
present invention; 

Figure 47 is a top plan view of another embodiment of the template of the 
present invention; 
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Figure 48 is a bottom plan view of another embodiment of the template 
of the present invention; 



Figure 49 is a perspective view illustrating use of the template of Fig. 29; 

Figure 50 is a top plan view of the sling of the present invention, wherein 
the molded twists have been removed for clarity; 

Figure 51 is a side plan view of the sling of Fig. 50; 

Figure 52 is a perspective view of the sling of Fig. 50; 

Figure 53 is a cut-away side view of a portion of the sling of Fig. 50; and 

Figure 54 is a perspective view of the space of Retzius showing the use 
of the template of Fig. 37. 



SUMMARY OF THE PREFERRED EMBODIMENTS 

It is an object of the present invention to provide a surgical template for 
use in directing placement of a fixation device. 

It is another object of the present invention to provide a surgical method 
for connecting at least a portion of the tissue adjacent a patient's vagina relative 
to a structure within the patient's body employing a template to guide placement 
of a fixation device. 



It is yet another object of the present invention to provide such a template, 
wherein the alignment of the template within the vagina of a patient is directed 
by an anatomical structure within the patient's vagina, thereby ensuring proper 
placement of a fixation device. 



12 
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I.tjs Still angtMLP.bjectAU^^^ invention to provide an. urethral. 

sling. 

The forgoing object can be accomplished, in accordance with one aspect 
of the present invention, by providing a template for guiding the placement of a 
fixation device during a surgical procedure, the template comprising: 

(a) a body portion; and 

(b) at least one guide disposed in a predetennined spacial relationship 
to the body portion; 

wherein the template is configured such that at least a portion of the template 
may be aligned within the vagina of a patient such that the guide may be 
employed to direct the placement of a fixation device or other medical instrument 
through at least a portion of the tissue adjacent the vagina. The template is 
preferably configured such that when the template is aligned within the vagina, 
the at least one guide may be employed to direct placement of a fixation device 
or other medical instrument through at least a portion of the tissue adjacent the 
vagina in a predetermined relationship to a landmark (such as the urethra or 
more particularly the UVJ) within the patient's body, in essence, the template 
is configured such that a portion of the anatomical structure of a patient's vaginal 
region (such as the urethra, and/or the periurethral tissue beneath the urethra, 
and/or the UVJ). directs alignment of the template. The template is configured 
such that alignment of the template at least partially within a vagina of a patient 
is directed by a portion of the anatomical structure of the patient's vaginal region 
(such as the urethra). 

In a preferred embodiment, the body portion of the template comprises 
an arcuate trough and an alignment member. The template may also comprise 
one or more wing members, wherein the guides are provided thereon. The 
template may also comprise an elongate member which may be inserted into a 
patient's urethra for alignment purposes. This elongate member may comprise, 
for example, a Foley catheter which is attached to the template body by means 



13 



wo 98/40114 



PCT/US98/05104 



Of an alignment member. Other types of elongate members may be employed, 
however, including other types of catheters. The body of the template may 
further comprise a trough of arcuate cross-section, such that the urethra and 
periurethral tissue beneath the urethra can nest within this trough to provide 
proper alignment of the template. The axis of the alignment and elongate 
members are preferably parallel and above the axis of the trough. When two 
wing members are employed they preferably extend away from opposite sides 
of the trough such that they will be positioned against the upper vaginal wall (i.e.. 
the vaginal mucosa) adjacent the urethra (i.e.. the periurethral tissue). 

The at least one guide may be chosen from the group consisting of: an 
aperture, a slot, a notch, a protrusion and a visible indicia (such as a light source 
or markings). For example, a beam of light may be projected from the light 
source through a predetermined region of the periurethral tissue, thereby 
transilluminating the predetermined region of the periurethral tissue for 
placement of the fixation device. The light source may even be provided on a 
protrusion, and can comprise a translucent region through which a beam of light 
is projected. The at least one guide can also comprise a protrusion, wherein the 
template is configured to be alignable within the vagina of a patient such that the 
protrusion will displace a predetennined region of the periurethral tissue of the 
patient Which can be visualized from within the abdominal cavity of the patient. 
Preferably, multiple protrusions extend away from the topside of a pair of wing 
members. 



The at least one guide may altematively comprise a slot sized so as. to 
permit a cutting tool to be inserted therethrough in order to create an incision in 
the periurethral tissue of a patient during a continence procedure. The slot is 
preferably positioned on a wing member such that the template may be aligned 
Within the vagina of a patient with the slot extending substantially parallel to the 
patient's urethra. The at least one guide member may also comprise an 
aperture through which a fixation device may be passed during a urethropexy 
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procedure. Preferably, at Jeast.twp of the apectures„are provided,, and they are 

connected to one another by a slit. A removable support strut may also be 

« 

positioned on the wing member so as to block communication between the 
adjacent apertures. 

A portion of the template may also be expandable such that at least the 
expandable portion of the template may be inserted into a patient's vagina in an 
at least partially unexpanded condition, and thereafter expanded so as to urge 
the expandable portion against the interior wall of the vagina and to urge the at 
least one guide against a predetermined region of the periurethral tissue. This 
expandable portion may comprise an inflatable balloon attached to the underside 
of the trough, and may be inflated to urge the protrusions against the upper 
vaginal wail. 

A surgical method of connecting at least a portion of the tissue adjacent 
a patients vagina relative to a structure within the patienfs body is also 
provided. This method comprises: 

(a) providing a vaginal template, the template having at least one 
guide for ensuring proper positioning of a fixation device; 

(b) aligning at least a portion of the template within the vagina of a 
patient; and 

(c) connecting a portion of the tissue adjacent a patienfs vagina 
relative to a structure within the patient's body with a fixation device by: 

-connecting one portion of the fixation device relative to the 
structure within the patient's body; and 

-passing another portion of the fixation device through at least a 
portion of the tissue adjacent the patienfs vagina, using the guide 
to direct placement of the fixation device through the tissue. 
The fixation device may comprise a filamentatious member (such as suture, 
thread or wire), or an urethral sling. The structure within the patienfs body is 
chosen from the group consisting of: the pubic bone, the periosteum of the pubic 
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.,-J'°"^_.*1lP."'''rsy^Physis. Cooper's ligament, and the rectus fascia. The 
fixation device may be sutured directly to the structure, or secured relative 
thereto by another device such a bone anchor or rivet. Preferably, the template 
is used to guide placement of the fixation device through at least a portion of the 
periurethral tissue, and may or may not pass into the vagina. 

Finally, an urethral sling for use in a surgical procedure to correct 
incontinence is provided, the sling comprising a strip of flexible material having 
a central portion, and a pair of side portions extending away from either side of 
the central portion, each of the side portions positioned in twisted relationship to 
the central portion such that each of the side portions extends perpendiculariy 
away from the surface of the central portion. 

DETAILED DESCRIPTION OF THE INVENTION 

The first portion of this Application briefly describes a laparoscopic 
urethropexy procedure developed by Applicant. This procedure is described in 
more detail in WO 97/00047. A surgical template employed in this procedure is 
also described herein. This template, however, may be readily employed in a 
variety of gynecological procedures, particularly where a fixation device is to be 

passed through at least a portion of the tissue adjacent the vagina. The phrase 
"tissue adjacent the vagina" is intended to include any portion of the vaginal wall 
as well as the tissue adjacent thereto. In particular, the template of the present 
invention may be used in procedures wherein a fixation device is passed through 
at least a portion of the periurethral tissue (i.e.. the tissue adjacent the urethra), 
including the periurethral fascia. The last portion of this application will describe 
these variations in template configuration and use. all of which are within the 
scope of the present invention. 

Refemng now to the drawings in detail, wherein like numerals indicate 
identical elements throughout the views. Fig. 1 is a cross-sectional view taken 
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along the midline of a patient suffering from stress urinary incontinence (SUI) of 

the hypennobile bladder neck type. For reference, Fig. 1 depicts bladder 1, 
urethra 2, urethra-vesicular junction (UVJ) 3, periurethral tissue 4, vagina 5. 
uterus 6, pubic symphysis 7, and space of Retzius 8. In this patient, urethra 2 

5 and the associated periurethral tissue 4 have sagged into vagina 5. During 
periods of stress such as coughing or sneezing, pressure will be exerted on 
bladder 1 . Due to the collapse of urethra 2. the sun-ounding musculature will be 
unable to provide sufficient counteractive pressure on urethra 2 to prevent loss 
of urine during these periods of stress. As known from the methods of the prior 
10 art. particularly the MMK procedure, fixation of periurethral tissue 4 at UVJ 3 on 
either side of urethra 2 will act to support the urethra and prevent the sagging of 
urethra 2 into vagina 5. This in turn will enable the surrounding musculature to 
provide sufficient pressure on urethra 2 to prevent loss of urine during moments 
of stress. 

15 

Figure 2 depicts the resulting support of urethra 2 at UVJ 3 by means of 
a retropubic bladder neck suspension procedure using the template of the 
present invention. It should first be noted that pubic bone 12 is shown in 
Figure 2. and is that portion of the pubic bone lying immediately to the right of 

20 the pubic symphysis 7. As will be more fully understood later, the anchors of the 
present invention are secured in the pubic bone on either side of the pubic 
symphysis. A bore 13 has been produced in pubic bone 12, and anchor 9 has 
been secured within bore 13. It should be noted that bore 13 and anchor 9 have 
been enlarged for purposes of clarity. A suture 10 is secured to anchor 9. and 

25 the two tails of suture 10 extend downwardly through the space of Retzius 8 into 
vagina 5. The tails of suture 10 extend into the vagina immediately to the right 
of urethra 2 through periurethral tissue 4 at UVJ 3. In the vagina, the two tails 
of suture 10 are tied to one another such that suture 10 provides an upward 
force on periurethral tissue 4 on the right side of urethra 2 adjacent UVJ 3. An 

30 identical anchor and suture combination is secured to the pubic bone on the left 
side of the pubic symphysis, and the suture enters the vagina in a similar fashion 
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as before m order to provide an upper fo,x,e on periurethral tissue 4 on the left 
- -sid« Of^.MT« 2.- mm ftshion, the sutures on either side of the urethra act to 
restore the angle of the urethra at the UVJ. 

It should be noted that although sutures are the preferred fixation device 
for Applicant's laparoscopic urethropexy procedure, other fixation devices may 
be employed with the template of the present invention and will be described in 
more detail below. In all of these procedures, however, the fixation device 
connects a portion of the tissue adjacent the vagina relative to a structure within 
the patient's body. The fixation device may be attached directly to the structure 
(such as by threading the suture through Cooper's ligament or the periosteum 
of the pubic bone), or it may be attached to another device which is In turn 
secured to a structure within the body (e.g.. a suture attached to a bone anchor 
which is secured to the pubic bone). Thus, connecting the tissue "relative to a 
structure within the patienf s body" simply means that the tissue adjacent the 
vagina (such as the vaginal wall or periurethral tissue, including the periurethral 
fascia) is connected in a fixed relationship to this structure. This can include a 
simple suture extending between the tissue and the structure of the body (such 
as Cooper's ligament, the rectal fascia, the periosteum of the pubic bone or 
even the pubic symphysis), regardless of whether or not the suture has the 
ability to move relative to the tissue or the fixative structure. Alternatively the 
suture or other fixation device may be secured to the structure within the body 
using one or more anchoring devices (such as a bone anchor). In these cases 
the fixation device is secured to an anchoring device which is in tum secured to 
the structure within the body; hence, the phrase "relative to a structure within the 
patient's body." 



As will be described in further detail below, in Applicant's laparoscopic 
urethropexy procedure, the securing of the anchors to pubic bone 12 can be 
accomplished laparoscopically. Suture 10 may then be pulled into vagina 5 
through periurethral tissue 4 immediately adjacent to urethra 2. The two tails of 
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suture 10 are then tied to one another within vagina 5 by hand. It has been 
found that the portion of suture 10 positioned within vagina 5 will be 
epithelialized within a few days after the procedure. In this fashion, suture 10 will 
not cause any discomfort or irritation to the patient since suture 10 will quickly 
5 be covered by the epithelium of vagina 5. In place of suture 10, other 
filamentatious fixation devices may be used, including threads or wires. 

Surgical TgchniqMP fpr UparpggQpic Urethropexy 

10 It should be noted that although this first section describes apparatus and 

methods for performing a laparoscopic urethropexy procedure, the apparatus 
and methods are not so limited. 

A. Prgparatpry Procedures 

15 

Identification of patients suitable for the techniques of the present 
Invention may be made by any of the known techniques for identifying patients 
amenable to SUI correction by MMK or similar retropubic urethropexy 
procedures. For example, as discussed previously a cotton swab may be 

20 inserted into the urethra until the end of the swab reaches the UVJ. The patient 
is then asked to bear down and the movement of the portion of the swab outside 
of the urethra is monitored. The external urethral meatus will act as a fulcrum 
for the cotton swab, and a loss of urethral support at the UVJ can be readily 
identified by the upward movement of the external end of the cotton swab. This 

25 indicates a downward descent of the urethra at the UVJ, which in turn provides 
an indication of the structural cause of the patient* s SUI. Other means known 
in the art. however may be employed to confirm the diagnosis and/or to rule out 
other possible causes. 
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The preoperative preparation of the patient follows standard procedures 
for laparoscopic and gynecological surgeries, however no enema Is needed 
The patient is placed in the dorsal lithotomy position, and standard parenteral 
antibiotics are applied. Preferably, the patient is also placed under general 
anesthesia in order to minimize discomfort. 

A Foley catheter (16 French with lOcc balloon) is then inserted into the 
urethra. The balloon of the Foley catheter is inflated, and the catheter is gently 
pulled outwardly to ensure proper placement of the balloon at the juncture of the 
bladder and the urethra. Proper placement of Foley catheter 14 is shown in Fig 
17 wherein a portion of vagina 5 has been cut-away for purposes of clarity 
Bladder 1 is thereafter drained in the usual fashion using the catheter so that the 
bladder will become deflated. As will be understood below, maintaining the 
bladder in a deflated state greatly simplifies the procedure of the present 
.nvention. In addition, when the template of the present invention is employed 
It .s preferable that Foley catheter 14 be positioned in the manner shown in Fig' 
17 for reasons which will be described further herein. 

It is also desirable to measure the length of the patient's urethra in order 
to ensure proper placement of the supporting sutures, particularly when the 
template of the present invention is employed. If the sutures are placed too 
close to the bladder, there is a considerable risk that the suture retrieving tool will 
puncture the bladder. Likewise, if the sutures are placed too far from the UVJ 
then proper support of the urethra will not be accomplished. The length of 
urethra 2 may be readily measured by means of any suitable apparatus which 
may be inserted into the urethra, as long as the surgeon can be certain that one 
end of the device is positioned at thejuncture of the bladder and the urethra (i e 
the UVJ). The simplest means of obtaining this measurement is to provide 
graduations along at least a portion of the length of Foley catheter 14. as shown 
m Fig. 17. In this fashion, when the balloon of the Foley is properly inflated 
wrthin the bladder and the catheter pulled outwardly to ensure proper seating of 
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the. balloQn..at thajuncture of- the -bladder, and the. urethra,, the -length of the 

urethra can be determined using the graduations which will be readily visible 
immediately adjacent the end of urethra 2. While the average urethra is 3 cm in 
length, this can often vary between about 2.7 and about 3.3 cm. As will be more 

5 fully understood below, the surgical template employed in the method of the 
present invention can thus be manufactured in different sizes to accommodate 
the differing urethra lengths. A minimum of two sizes for the template may be 
provided, and more preferably at least three different sizes. Alternatively, the 
graduations on the Foley catheter may be employed to facilitate proper 
10 placement of a single-sized template. 

After the placement of Foley catheter 14 and drainage of bladder 1 , an 
infra umbilical incision is made in the patient in order to provide access to the 
pre-peritoneal region (the area between the abdominal wall and the peritoneum). 

1 5 and more particularly space of Retzius 8. Surgical dissection of space of Retzius 
8 is necessary in order to provide visual access to the pubic bone for placement 
of the bone anchors. Thus, dissection is perfomned below the fascia, thereby 
eliminating the adventitial or supportive connective tissue in space of Retzius 8. 
Although dissection of the connective tissue in space of Retzius 8 can be 

20 accomplished in the typical fashion through a laparoscope, Applicant has found 
that a balloon dissection procedure is simpler and more effective. Balloon 
dissection can be accomplished using the SPACEMAKER surgical balloon 
dissector manufactured by General Surgical Innovations of Portola Valley, 
Califomia, and described in U.S. Patent No. 5,496,345. Other similar devices 

25 can also be employed for this purpose. 

Although the SPACEMAKER device has an integral trocar sleeve which 
may nonnally be left in the infraumbilical incision for placement of the 
laparoscope, the only size currently available is too small for the procedure of 
30 the present invention. Obviously a properly sized integral trocar sleeve could 
remain in the patient after removal of the deflated balloon. Alternatively, and as 
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presently preferred, the SPACEMAKER device is removed in its entirety, and a 
farger1-2fnm-trocar-is inserted Into the infraumbilical incision. A 12mm WOLF 
operating/laser laparoscope (preferably with a WOLF 50/50 beamsplitter 
camera) is inserted into the trocar sleeve. The pre-perltoneal region is then 
insufflated, preferably with CO, at a pressure between about 10 and about 30 
mm Hg. thereby further expanding the space of Retzius and providing excellent 
laparoscopic vision In this region. 

Although the balloon dissection procedure is highly effective, further 
dissection of the space of Retzius is typically necessary in order to provide the 
necessaor access to the pubic bone and the periurethral tissue, and also to 
ensure adequate formation of postoperative scar tissue. Although this may be 
accomplished by means of a CO, laser or a electrocautery device through the 
laparoscope already Inserted. It is presently preferred that an additional 5mm 
trocar be Inserted In the midline suprapublcally. An irrigation/suction/bovie 
device (such as that manufactured by US Surgical) Is then inserted into the 
space of Retzius through the smaller trocar sleeve. It should be noted that the 
trocar sleeve, like the operative channel of the laparoscope, is cannula through 
which surgical instruments may be inserted. The irrigation/suction/bovie device 
will not only assist in further dissection of the space of Retzius. but will also 
provide the necessary Irrigation and suction while the other instruments 
necessary for perfomilng the present procedure are employed through the 
Infraumbilical trocar sleeve. The result of further dissection is that vision far 
superior to the standard MMK or Burch procedures employing a full abdominal 
incision will be provided, since it is difficult in these procedures for the surgeon 
to see the underside of the pubic bone where the anchors must be placed 
without the surgeon placing his or her head on the stomach of the patient. In 
this fashion, unobstructed laparoscopic access to the pubic bone and the 
periurethral tissue necessary for perfomilng the procedure of the present 
invention Is provided. 
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. ,3, . Creation of Bore in Pubic Bone „ ^ 

It should initially be noted that the procedure of the present invention may 
be employed with any of a variety of bone anchors, provided that the anchor can 
be readily secured to the pubic bone and a suture or other fixation device can 
be attached thereto. For example, the MITEK bone anchors disclosed in U.S. 
Patent No. 5,207,679 may be employed for this purpose. These anchors are 
secured in place by pressing them into properly-sized bores created in the pubic 
bone. Additional types of anchors which may be used include those disclosed 
in U.S. Patent No's 5,522,845. 5,520.696, 5.192.303 and 5.527,342. The Acufex 
Microsurgical, inc., subsidiary of the American Cyanamid Co., of Stamford, 
Connecticut also manufactures yet another type of anchor which may be 
employed in the surgical procedure of the present invention. Known as TAG 
anchors, the Acufex anchors are disclosed in U.S. Patent No's 5.258,016, 
5,100,417 and 5,224,946. Yet another suitable bone anchor is that sold by Li 
Medical of Boston, MA. 

All of the above anchors are secured to bone by insertion into a bore 
previously created in the bone. Thus, the MITEK-MMK and related procedures 
require the use of either a mechanical drill or hand-operated awl in order to 
provide the bore for insertion of a bone anchor (such as those manufactured by 
Mitek Surgical Products, Inc.) into the pubic bone. While these devices may be 
readily employed with large abdominal incisions, they cannot be used through 
a laparoscope for a number of reasons. Most importantly, these tools must be 
sufRciently sharp to enable the surgeon to penetrate the hard outer layers of the 
pubic bone (periosteum and cortical bone). In addition, as best shown in Fig. 12, 
pubic bone 12 falls away from the laparoscope at an angle of approximately 45°. 
The angularity of pubic bone 12 therefore provides vision and operative 
difficulties which are overcome by the apparatus and methods of the present 
invention. Simply drilling into pubic bone 12 using prior art apparatus through 
the laparoscope is not advisable because the drill or awl tip will tend to slide 
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downwa-dly during the drilling operation because of the manner in which pubic 
bone-12^n3les-down»«rtiy away irom the laparoscope: While the drill tip may 
eventually penetrate the hard outer periosteum of the bone, the drill may enter 
at an improper location o, angle due to downward slippage of the drill tip Ideally 
one would like to produce a bore in pubic bone 12 which Is at an angle of 
approximately 45^egnees to the surface of the bone into which the bore is 
produced. This angle may, however, be between about 20 and about 60- 
degrees, to thereby provide sufficient support for the bone anchor to be placed 
in the bore thus produced. 

Applicant has developed a novel method and apparatus for creating the 
required bores In the pubic bone through a laparoscope. The method and 
apparatus avoid the use of any sharp tips, while still enabling the surgeon to 
properly place the bores in the pubic bone without a risk of misalignment during 
the bore creation process. In order to produce the bore without a need for a 
sharp instrument, a laser is first employed to produce a cone-shaped crater in 
the pubic bone at the desired bore location. The crater is produced in the 
periosteum and cortical bone, thereby providing access to the soft cancellous 
or tnbecula, bone. In this fashion, a drill tamper tool (to be described further 
herein) may then be employed to create the properly-sized bore. 

Once access to the cancellous bone has been provided by the cone- 
Shaped craters created on either side of the pubic symphysis using the laser the 
bore for insertion of the anchor may be readily created using the drill tamper'tool 
of the present invention. One embodiment of the drill tamper tool of the present 
.nvenfon is shown in Fig.'s 5-7. and comprises an elongate rigid member 20 
having a distal end which comprises a conical boring tip 21 . End 22 of conical 
bonng tip 21 preferably has a cross section similar in size and shape to the 
crater created in the pubic bone by the laser. In this fashion, alignment of 
conical boring tip 21 within the crater will be relatively easy. It is also preferred 
that end 22 of conical boring tip 21 be blunt so that it will not penetrate soft 
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tissue such as the bjadder during nprm^ sufficiently sharp to 

penetrate soft tissue or organs during normal use). Certainly, however, conical 
boring tip 21 should be sufficiently thin and blade-like to permit boring tip 21 to 
create the bore in the soft cancellous bone by use of hand force through the 
laparoscope, in this regard, conical boring tip 21 is preferably shaped similar to 
a flat bladed screwdriver. Thus, boring tip 21 has tapered side surfaces 23 and 
24 which temriinate in portion 25 which is of a circular cross-section. The 
diameter of circular/cross-section portion 25 is identical to the diameter of the 
bore which will be created in the pubic bone. By rotating the drill tamper tool 
while simultaneously pressing boring tip 21 into the crater in the pubic bone, the 
desired bore will be readily created therein. The diameter of portion 25 is also 
approximately the same as the body of the anchor to be inserted into the bore. 

In order to ensure sufficient support for the bone anchors of the present 
invention, it is also important that the anchor be seated deep within the pubic 
bone. In order to ensure proper depth of the bore, therefore, collar 26 is 
provided on the drill tamper tool. Collar 26 is of a larger diameter than conical 
boring tip 21 , and therefore will act as a stop preventing further penetration of the 
drill tamper tool into the bone. Although collar 26 is shown as tapering in 
diameter between conical boring tip 21 and intemiediate portion 27, it is also 
possible that collar 26 simply comprise a non-tapered end of intermediate portion 
27. Intemiediate portion 27 has a diameter significantly greater than that of 
conical boring tip 21, and is positioned on the opposite end of collar 26. 
Intemiediate portion 27 not only allows the provision of collar 26, but also adds 
rigidity to the tamper tool. Intermediate portion 27, however, should be 
significantly smaller in diameter than the operative channel of the laparoscope 
so that sufficient vision of the operative region is provided. Preferably, the length 
of conical boring tip 21 is between about 1 . and 3 cm, and most preferably about 
1 .4 cm. Intermediate portion 27 is preferably between about 2, and 6 cm, and 
most preferably about 5 cm. 
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In order to provide stability during the boring procedure, cylindrical guide 

portion-281s-a1so Included on thetirill tamper tool: Guide pdrtldn 28 has^ 
29 and second end 30. First end 29 is attached to intermediate portion 27 at the 
opposite end of collar 26. Cylindrical guide portion 28 preferably has a diameter 
slightly less than the operative channel of the laparoscope. In this fashion, guide 
portion 28 provides the necessary stability within the laparoscope to ensure 
proper placement of the bores. Second end 30 of guide portion 28 Is preferably 
attached to handle 31. While handle 31 Is shown as having a flat end portion 32 
and curved hand grip surfaces 33. handle 31 can be of a variety of forms and still 
be sufficient for purposes of the present invention. Handle 31 facilitates the 
proper manipulation of conical boring tip 21 through the laparoscope and 
provides a sufficiently firm surface 32 upon which force may be applied to 
complete the boring operation. Guide portion 28 preferably has a length 
between about 50 and about 55 cm. and most preferably about 52 cm The 
overall length of the drill tamper tool therefore permits sufficient access to the 
pubic bone, while also providing an ergonomlcally-effective boring operation 
through the laparoscope and ensuring that the tool does not interfere with the 
anesthesiologist. 

C. Insertion Of Rone Anrhnp In Pubin Rnp A 

One prefen^d anchor for use In the present Invention is shown in Figs. 3 
and 4. and Is Identical to that disclosed In U.S. Patent No. 5.207.679. Anchor 
9. which is preferably made of titanium alloy or other suitable material, has a 
cylindrical body 40 and a conical end 44 attached thereto. At least two flexible 
barbs 41 curve outwardly away from body 40. A groove 42 Is provided on either 
s.de of body 40 at the end opposite to conical end 44. In addition, cylindrical end 
45 extends away from body 40 adjacent groove 42. The longitudinal axis of 
cylindrical end 46 Is aligned with the longitudinal axis of body 40. The diameter 
of cylindrical end 45 is preferably equivalent to the diameter of body 40 within 
grooves 42 positioned on opposite sides of body 40. As will be understood 
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-.. .beiojiA/...Ms3imcture..fa^^^^^^^^^^ to an insertion tool. 

As best shown in Fig. 4, body 40 and cylindrical end 45 have an aperture 
43 provided therethrough. Aperture 43 is sized so as to accommodate a suture 
appropriate for the fixation procedure of the present invention. It is prefenred that 
a size 0 GORE-TEX suture be employed, and thus anchor 9 and its 
accompanying aperture 43 should be sized accordingly. The use of a GORE- 
TEX suture is preferred for reasons of strength and non-elasticity. Certainly 
other types of sutures could be employed if necessary.. A portion of suture 10 
is shown in Fig. 3 having been inserted through aperture 43. 

The insertion of anchor 9 is relatively straightfonA/ard, and merely requires 
that the anchor be pressed completely Into the bore which has previously been 
created in the pubic bone. Preferably, anchor 9 is inserted into the bore in the 
pubic bone until conical end 44 reaches the distal end of the bore. The bore 
should be at least as long as the length of anchor 9, however, it is preferably 
considerably longer to ensure sufficient support for the anchor. As anchor 9 is 
pressed into the bore, flexible barbs 41 will be compressed against body 40 as 
they are inserted past the hard periosteum and cortical bone surrounding the 
bore. Once within the bore, however, flexible barbs 41 will tend to spring back 
into the soft cancellous bone, thereby securing the anchor in place. A slight tug 
on the tails of the suture 10 will also cause barbs 41 to further deploy. 

in order to insert anchor 9 into the bore previously created in the pubic 
bone, the anchor insertion tool shown in Fig's. 8-10 may be employed. Thus, 
after the drill tamper tool has been employed to create the necessary bores, the 
anchor insertion tool of the present invention having an anchor and threaded 
suture loaded there, is inserted into the laparoscope for proper seating of anchor 
9. 
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The anchor insertion tool of the present invention comprises a rigid 
elongate member 50 having a handle 51 at one end. and an anchor-receiving 
tip 52 at the opposite end of elongate member 50. As was the case with the drill 
tamper tool, handle 51 can be of any variety, and that shown Is only one 
embodiment for this handle. Anchor-receiving tip 52 Is similar in construction to 
that shown in Figs. 4-6 of U.S. Patent No. 5.207.679. Anchor-receiving tip 52 is 
constructed so as to matlngly receive anchor 9 in order to facilitate insertion of 
anchor 9 into the bore. Anchor-receiving tip 52 has a pair of guide tabs 53 
extending from the end of anchor-receiving tip 52 on either side thereof. Guide 
tabs 53 are sized and shaped so as to be matingly received within grooves 42 
positioned on either side of anchor 9. Anchor-receiving tip 52 also has a 
cylindrical slot 54 aligned with the longitudinal axis of tip 52. Cylindrical slot 54 
should correspond in size and shape to cylindrical end 45 of anchor 9 in order 
to matingly receive the same. It is also preferable that the distance between 
guide tabs 53 be slightly smaller than the distance between the corresponding 
grooves 42 on anchor 9. In this fashion, guide tabs 53 as well as cylindrical slot 
54 will apply compressive force against anchor 9 thereby more securely holding 
anchor 9 in place when loaded within anchor-receiving tip 52. 

Since suture 10 will extend outwardly on either side of anchor 9, it is 
preferable to provide a means for ensuring that suture 10 is not abraded by the 
bone surrounding the bore during the Insertion process. Thus, a pair of tapered 
grooves 55 are provided on either side of the anchor insertion tool, and extend 
from the end of anchor-receiving tip 52 along at least a portion of the length of 
elongate member 50. As best shown in Fig. 10 wherein anchor 9 has been 
loaded upon the insertion tool, grooves 55 ensure that the sutures will be 
protected by anchor-receiving tip 52 and a portion of elongate member 50 during 
the Insertion process. Since any nicks in the suture may compromise the 
strength and pemrianency of the fixation, it Is important to ensure that the suture 
is not damaged In any fashion. 
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As. was. the case. with . tha. drill, tamper. tooL present invention, 

elongate member 50 further comprises an intermediate section 57 and a guide 
portion 58. Intemiediate portion 57 should have a diameter sufficiently less than 
that of the laparoscope in order to provide adequate vision for the surgeon, and 
intermediate portion 57 also has distal end 56 described above. Preferably, 
intermediate portion 57 has a length between about 2 and about 6 cm, most 
preferably about 5 cm. It should be kept in mind that, as shown in Fig. 10, suture 
10 will extend along the length of intermediate portion 57 on either side thereof. 
This consideration must be kept in mind when sizing the diameter of 
intemiediate portion 57 to ensure not only that it can be easily inserted through 
the laparoscope, but also to ensure adequate vision. 

Guide portion 58 will necessarily be slightly smaller than the diameter of 
the guide portion for the drill tamper tool previously described, since, as shown 
in Fig. 10, suture 10 will extend along either side of guide portion 58. With this 
in mind, the total of the diameter of guide portion 58 and twice the diameter of 
suture 10 should be only slightly less than the inside diameter of the operative 
channel of the laparoscope. In this fashion, guide portion 28 provides a rigid 
support for the surgeon during the anchor insertion process. Preferably, guide 
portion 58 has a length between about 50 and 55 cm., most preferably about 52 
cm. This provides an overall inserter length comparable to that of the drill 
tamper tool, thereby providing the same advantages with regard to the tamper 
tool length. 

In order to effectively employ the procedure of the present invention 
laparoscopically, it is necessary that the two tails of suture 10 be controlled as 
much as possible. If the sutures are permitted to hang away from anchor 9 or 
the anchor insertion tool, the tails will generally become balled within the space 
of Retzius, thereby making the suture tying procedure difficult, if not impossible. 
Although the sutures may be held against the anchor insertion tool by hand, 
Applicant has developed a more effective manner of accomplishing this. Thus, 
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first and second shouldered depressions 59 and 60 are preferably provided 
^^°«^<^e'^ireumferen^^^ ruMer band 61 (as shown 

in Fig; 10). or other suitable elastic band, may be held within each of the two 
shouldered depressions, with the two tails of suture 10 held beneath rubber band 
61 on either side of guide portion 58 as shown. First shouldered depression 59 
is preferably positioned approximately 10 cm fi-om the ends of guide tabs 53. 
Second shouldered depression 60 is preferably positioned about 40 cm from 
guide tabs 53. Both shouldered depressions act. In conjunction with an elastic 
band contained therein, to hold suture 10 in place on the sides of the anchor 
insertion tool. 

In addition to holding the suture in place on the anchor insertion tool, the 
shouldered depression/elastic band combination further improves the 
laparoscopic procedure of the invention by not only assisting in seating the 
anchor, but also in the suture retrieval process. As shown in Fig. 20, the anchor 
insertion tool of the present invention, with a pre-loaded anchor and suture 
assembly attached thereto, is inserted through the laparoscope for placement 
of the anchor as previously described. Once the anchor has been seated within 
the bore, the anchor insertion tool is then pulled outwardly utilizing handle 51 
contained thereon. The combination of shouldered depressions 59 and 60 and 
rubber band 61 act to provide tension in suture 10 which in tum pulls outwardly 
on anchor 9 which is now contained in the bore. This outward force on anchor 
9 will cause flexible barbs 41 to extend outwardly into the cancellous bone 
surrounding the bore, thereby further securing anchor 9 in position. In other 
words, this outward force on suture 10 by the drag created by the shoulder 
depression/elastic band combination will act to deploy the previously 
compressed barbs 41 on anchor 9. thereby rigidly securing anchor 9 within the 
bore. 
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■ * 

In .ojdet.tQ .facilitate Ahe.sur^icaLproceduraof.^^^^ invention, the 

drill tamper tool and the anchor insertion tool described above may be provided 
in the form of a reusable surgical kit. 

5 D. Fixation of P eriurethral Tissue At the UVJ Via Suturing 

Once the anchor and suture assembly have been secured within the bore 
created in the pubic bone, it is next necessary to utilize the two tails of the suture 
to elevate the periurethral tissue on the con^esponding side of the urethra at the 

1 0 UVJ. Applicant has found that the most effective means for accomplishing this 
is to pull each tail of the suture through the periurethral tissue into the vagina. 
In this fashion, the two tails may then be easily tied to one another within the 
vagina to provide the necessary support, and eliminating any need for 
laparoscopic suture tying. Obviously, however, a means for retrieving the suture 

15 tails must be provided. 

The method of suture retrieval is best shown in Fig. 20, which is a 
perspective view of the procedure with portions of the patients anatomy cut- 
away for purposes of clarity. As shown in Fig. 20, as the anchor insertion tool 

20 of the present invention is partially withdrawn from the patient through the 
laparoscope, first shouldered depression 59 in combination with mbber band 61 
will cause both suture tails to be tensioned between the anchor and the anchor 
insertion tool as shown. Were this not the case, the suture tails would merely fall 
into the space of Retzius similar to a ball of yarn, and thereby be difficult (if not 

25 impossible) to retrieve. While the suture tails could be tensioned between the 
anchor and the anchor insertion tool by pulling outwardly on the sutures, this 
would unnecessarily require an additional pair of hands. Thus, the shouldered 
depression/rubber band combination is also effective in this regard. 

30 Once the anchor insertion tool has been partially removed in order to 

tension the suture tails in the manner shown in Fig. 20, a suture retrieving tool 
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may be inserted Into the vagina and then pressed upwardly on one side of the 
urethra into the space of Retzius in order to retrieve one of the suture tails in the 
manner shown. Thus, the suture retrieving tool must have a sharp point capable 
of passing completely through the full thickness of the periurethral fascia and 
vaginal mucosa adjacent the urethra. The suture retrieval tool must also have 
a means for grasping the suture tail and pulling the tail back through the full 
thickness of the periurethral and vaginal mucosa by means of the same entry 
hole created by the sharp point. Each tail is pulled into the vagina in this fashion 
at the proper location. Preferably, one tail is pulled into the vagina approximately 
1 cm from the urethra at the UVJ. and the other tail is pulled into the vagina 
approximately 2 cm lateral from the urethra. In other words, each tail penetrates 
the periurethral tissue along an imaginary line extending substantially 
perpendicularly away from the urethra. Each tail may then be pulled out of the 
vagina for purposes of tying. 

The suture tails are tied to one another using a series of standard 
surgeon's knots, and each knot is slid by hand to the point in the vagina at which 
the suture tails were previously retrieved. The tails are tied to one another in a 
sufficiently tight fashion so that suture 10 creates an upward force on the 
periurethral tissue adjacent the urethra in order to elevate the urethra at the UVJ 
and restore the urethra to its proper angle. The position of the urethra can be 
readily obsen/ed by the surgeon as this procedure is performed, thereby 
ensuring that the urethra is restored to the desired angle. The entire procedure 
(anchor Insertion, suture retrieval, etc.) is then repeated for the anchor placed 
on the opposite side of the pubic symphysis, and the suture tails of that anchor 
are pulled into the vagina through the periurethral tissue on the opposite side of 
the urethra as the first suture tails. Tying is then perfomied in the same fashion, 
thereby elevating the other side of the urethra to thereby completely restore the 
urethral angle at the UVJ. 
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— Ihe^result of Ihis process js- best shownJn Fig. 2, wherein it is shown that 

suture 10, and the corresponding suture on the opposite side of the urethra have 
restored the urethra to its proper angle. It should be noted that at no tinne do the 
sutures pull upward directly beneath the urethra, since doing so would create the 
risk that the suture would cause urethral blockage. After tying, the remaining 
tails of suture 10 are cut at the knot The result is a pernnanent fixation of the 
periurethral tissue on both sides of the urethra, thereby restoring the urethra to 
its con-ect angle and eliminating the SUI. After completion of the tying process, 
the surgical area within the patient is flushed with a dilute lidocaine solution, the 
laparoscope and trocars removed, a stronger lidocaine solution is applied to the 
incision sites, and the incisions are closed in the usual fashion. The Foley 
catheter hiay then be removed, and the patient permitted to recover in the usual 
fashion. Normal everyday activities may be resumed within 2-3 days. 

E. Suture Retriever 

In order to pull the tails of suture 10 through the entire thickness of the 
periurethral fascia and vaginal mucosa, various tools can be employed. For 
example, a U.S. Surgical Auto-Stitch tool may be effectively employed for this 
purpose. Applicant has developed a novel suture retriever for accomplishing this 
purpose which provides a convenient and simple means of retrieving the suture 
tails. 

The suture retrieval tool of the present invention is depicted in Fig. 11. 
and comprises metal retrieving end 65, midshaft 66, and handle 67. Midshaft 66 
and handle 67 may be singularly molded from polycarbonate or a similar FDA- 
approved material in the typical fashion. As shown in Fig. 12, handle 67 is also 
preferably knurled in order to facilitate grasping and manipulation of the retriever. 
Metal retrieving end 65 is preferably made of stainless steel and can be securely 
molded into distal end 68 of midshaft 66. 
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Metal retrieving end 65 comprises a rigid, rod-like shaft 69, and a sharp 
tipTO capable of peheiratlng the p^^^^^^^^^^ 

68 is preferably significantly greater than that of shaft 69. and will act as a stop 
in order to limit the penetration of the suture retrieval tool into the space of 
Retzius. Thus, the length of shaft 69 and tip 70 may be selected so as to ensure 
that when the suture retrieval tool is inserted into the space of Retzius through 
the vagina that sharp tip 70 will generally be incapable of striking any 
sunrounding soft tissue. 

Retrieving end 65 further comprises a return leg 71 which extends away 
from sharp tip 70 in the same direction of shaft 69. Shaft 69. retum leg 71 and 
the underside of sharp tip 70 thus create an inverted U-shaped region capable 
of ensnaring suture 10 for retrieval purposes. The distance between retum leg 
71 and shaft 69 in the region of the inverted U-shape is preferably approximately 
the same diameter as suture 10. In this fashion, and as shown in Fig. 20. after 
sharp tip 70 has penetrated the periurethral tissue adjacent the vagina in order 
to enter the space of Retzius. the inverted U-shape may be pulled downwardly 
over a suture tail, thereby snaring the suture. Metal retrieving end 65 may then 
be pulled back through the periurethral tissue, and the tail of suture 10 will 
remain snared between retum leg 71 and shaft 69 directly beneath sharp tip 70. 
Although the suture tail will slide within the U-shaped region, it will nevertheless 
be pulled into the vagina. 

While it is possible that handle 67, midshaft 66, and metal retrieving end 
65 may all be positioned along the same longitudinal axis thereby fomiing a rigid, 
elongate structure. Applicant has found that the process of the present invention 
can be simplified if the elements of the retriever have the angular relationship 
indicated in Fig. 11. This is particularly true when the template of the present 
invention (to be described ftjrther herein) is employed. In one embodiment, 
Thus, metal retrieving end 65 may be positioned at an angle of between about 
135 degrees and about 155 degrees, more preferably about 150 degrees, to 
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^ _.JTiidsh,aft.,6.6 (this angle is indicated as A in Fig. 11). Handle 67 may be 

positioned at an angle of between about 120 degrees and about 135 degrees, 
to midshaft 66 (this angle is indicated as B In Fig. 11). In this fashion, when the 
retriever of the present invention is employed midshaft 66 will generally be 
5 positioned parallel to the longitudinal axis of the vagina. Metal retrieving end 65 
will then extend upwardly through the periurethral tissue into the space of 
Retzius as desired. As best shown in Fig. 20. handle 67 will thereby extend 
downwardly outside of the vagina, and thus sharp tip 70 may be readily forced 
through the periurethral tissue as desired merely by pushing upwardly on handle 
10 67. 

F. Surgical Template 

While the placement of the sutures through the periurethral tissue at the 

15 UVJ may be accomplished by merely feeling for the correct location within the 
vagina by hand, particularly in relation to the ball of the Foley catheter, Applicant 
has developed a novel template which greatly simplifies proper placement of the 
sutures. The term "template" is intended to include any device which may be 
employed to direct placement of a fixation device (such as a suture) through 

20 tissue at a predetermined location or in a predetermined relationship to a specific 
location (e.g., a predetermined distance from the UVJ). One or more guides on 
the template direct placement of the fixation device. The phrase "directing 
placement of the fixation device" is intended to include templates wherein the 
guides on the template direct passage of the fixation device through the tissue. 

25 as well as templates wherein the guides direct the creation of an incision or other 
opening in the tissue through which the fixation device is later inserted. The 
guides on the template may comprise, for example, apertures, slots, notches, 
protrusions or visible indicia (such as one or more lines or graduations, or even 
a light source for transilluminating the tissue through which placement of the 

30 fixation device is to be directed). 
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The template of the present invention not only prevents bladder injury 
urethral injury, and vascular accidents during the urethropexy procedure 
previously described, the template also ensures proper placement of a fixation 
device. For example, the template of the present invention can ensure a proper 
distance between the two suture tails to ensure that there is adequate 
penurethral tissue between the tails to provide the necessary support in a 
retropubic bladder neck suspension. Obviously if the suture tails are placed too 
Close to one another, there is a risk that the suture will tear through the 
penurethral tissue and eliminate the fixation. Thus, a template specific for a 
retropubic bladder neck suspension (particularly one perfomied laparoscopically) 
IS provided. Wherein the guides on the template comprise at least two apertures 
which may be properly positioned on either side of the urethra. The suture 
retriever described previously may then be inserted through these apertures and 
thereafter through the periurethral tissue in order to snare the suture tails in the 
manner described above. 



One embodiment for the surgical template is depicted in Figs. 13-17 The 
template comprises a trough 80 of arcuate cross-section, wherein trough 80 is 
sized so as to cradle the patient's urethra when properly positioned. First and 
second wing members 81 and 82 extend away from opposite sides of trough 80 
preferably perpendicularly to the longitudinally axis of trough 80 in the manner 
shown. Most preferably wing members 81 and 82 extend perpendicularly away 
from opposite sides of trough 80 at the upper most edges 83 and 84 of trough 
80. First and second suture guide apertures 85 and 86 are positioned in each 
ofthewingmembersSI and 82 as shown. The guide apertures are posrtioned 
so that when the urethra of the patient is properly positioned within trough 80 
guide apertures 85 and 86 on each wing will indicate the proper location for the 
sutures. First suture guide aperture 85 is positioned so that the fiiBt tail of suture 
10 Will penetrate the periurethral tissue approximately 1 cm from the urethra 
adjacenttheUVJ. Second guide aperture 86 Is preferably positioned about 1 cm 
further away from the urethra along a line perpendicular to the longitudinal axis 
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of , trough 80, In .other words. the..distaace between first suture guide aperture 
85 and second suture guide aperture 86 is preferably about 1 cm. In this 
manner, the surgeon can be confident that sufTicient periurethral tissue will be 
present between the two suture tails. 

5 

It is certainly possible that the template of the present invention may 
merely be held in place by hand, and in fact the downwardly sloping nature of 
the underside of wing members 81 and 82 are suitable for placement of the 
surgeon's fingers thereunder. Additional alignment means are preferably 

10 provided, however. At a minimum, end wall 87 is provided at the end of trough 
80 furthest away from the suture guide apertures. Thus, as long as the template 
is properly sized for the length of the patients urethra, the surgeon may hold the 
template in place with end wall 87 abutting the outermost end 89 of urethra 4 in 
order to ensure proper alignment. For example, if the length of the patient's 

15 urethra is determined to be three cm, the distance between end wall 87 and first 
and second guide apertures 85 and 86 should be between about 2.5 and about 
3.2 cm, most preferably about 2.8 cm. The guide apertures should also be 
between about 0.25 and about 0.5 cm from distal end 91 of the wing members 
(Fig. 13). As long as the template is positioned with end wall 87 abutting the 

20 outermost portion of the urethra, the surgeon will be assured that the sutures will 
be properly placed without risk of puncturing the bladder, or urethra. 

While the surgeon may employ two fingers beneath wing members 81 and 
82 to hold the template in the proper position, Applicant has found that the 

25 provision of arcuate alignment member 88 secured to end wall 87 may be 
effectively employed for securing the template in place without the need for the 
surgeon to hold the template in any manner. Alignment member 88 is preferably 
positioned parallel to trough 80, with the center line of alignment member 88 
aligned with the center line of trough 80. Alignment member 88 may either 

30 extend away from trough 80 as shown in Fig. 13, or alternatively may extend 
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away from end wall 87 directly along the interior of trough 80 as shown in Fig 

18*:"' 



When the embodiment of Figs. 13-16 is employed, alignment member 88 
.s preferably sized so that when the template Is manufactured from a resilient 
material, alignment member 88 may be rigidly snapped about Foley catheter 14 
as shown in Fig. 20. Thus, the shaft of Foley catheter will be securely held 
within alignment member 88. and the surgeon need only pull outwardly on the 
Foley catheter while sliding the template into the vagina towards the urethra until 
end wall 87 abuts end 89 of urethra 2. The ball of the Foley catheter will thus be 
positioned at the UVJ. and the template will likewise be positioned at the 
appropriate location assuming that a template of the proper size has been 
selected based upon the length of the urethra. Altematively. the template may 
be secured to any of a variety of other elongate members which are inserted into 
the patient's urethra, or the elongate member to be Inserted into the urethra may 
be provided as part of the template itself. Thus, the template may even include 
a Foley-type catheter as an integral part of the template, wherein the catheter Is 
located in the same relative position as that shown In Fig. 17. 

As an alternative to providing various sizes for the template of the present 
invention, a single, larger-sized template may be employed provided that 
alignment member 88 is snapped about the shaft of Foley catheter 14 (or other 
elongate member) in the proper location. Thus, instead of abutting end wall 87 
against end 89 of urethra 2. end wall 87 is instead aligned with the appropriate 
graduation along the shaft of Foley catheter 14 based upon the previously- 
measured length of the urethra. Likewise, end 90 of alignment member 88 could 
altematively be aligned with the appropriate graduation along the shaft of Foley 
catheter 14 in order to provide the proper placement of the template based upon 
the length of the patient's urethra. 
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Fig. 1 8. depicts yet anotber alternative embodiment for the template of the 

present invention in which alignment member 88 extends along the interior of 
trough 80. In employing this embodiment, alignment member 88 is inserted into 
the urethra along with Foley catheter 13 until end wall 87 of the template abuts 
5 end 89 of urethra 2. As will be understood, therefor, an appropriately-sized 
template will ensure proper placement of the sutures. 

Figs. 23-24 depict another alternative embodiment for the surgical 
template of the present invention. As was the case in the embodiment of Figs. 

10 13-16, alignment member 388 extends away from trough 380. In this 
embodiment, alignment member 388 is tubular in nature. In addition, the 
longitudinal axis of alignment member 388 is positioned slightly above the 
longitudinal axis of trough 380. This spacing provides for more proper alignment 
of the template. Instead of rigidly snapping about a Foley catheter, a Foley 

15 catheter may merely be slide into alignment member 388 iand held in place by 
friction or other suitable adhesive means. The template of Figs. 23-24 may even 
be provided to the surgeon with a Foley catheter already extending through 
alignment member 388. Preferably, alignment member 388 is sized so as to 
snugly hold the Foley catheter therein, and the template is provided to the 

20 surgeon with the Foley catheter pemnanently affixed to the template at the 
desired location. 

Wing members 381 and 382 are once again provided, along with first and 
second guide apertures 385 and 386 therein. In order facilitate the insertion of 

25 the tip of a suture retrieval tool through these apertures, grooves 390 are 
provided on the underside of each wing. Grooves 390 extend parallel to the 
longitudinal axis of trough 380, and preferably extend between the apertures and 
the front edge 393 of each wing. In this fashion, the tip of the suture retrieval 
tool may be slid along grooves 380 until it reaches the desired aperture. A bevel 

30 391 is also provided on the side of the aperture adjacent grooves 390. Bevel 
391 pennits the retrieving end of the suture retrieval tool to be moved to a more 
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extend fr n, the opposte sMe of each aperture as «,e bev^s on «,e under 
d,s,alendofeachw,ngn«„,ber. This further ensures tt,a. me retrieving end of 

::r:"""'"^"^°^^^'--------o:ei: 

sui.ah,r' TT"" °' ^« '-""'^<*"ed Of any 

.e! ! " " P'-tic. Th 

template n«y be readily molded using known teohnology, and is preferab 

manufactured asadisposable, s^gleH^eKem. Thedrtlltampertoola an^^^^ 
pli ■ " <^ ^OA-app^ved 

Alternative Snrair^i Tffmpi^)^^ 

'^"^°"9''«'«P'«viousMescribedtemplateconfi9u,a«onsa,ewell-suited 

v-a t^d,„onal open procedures, Applicant's template of the present invention 
™y be readi^adaptedtoanyofavariety Of surgical procedures, in partJl 
d««e or medial .nstrument mrough a. least a person of «ssue adjacent the 
vag^a^ "'--^nto'-heflxationdevfee or medfca,i,«,rumen, may be directed 
.r^gh^et.sueatapredetem.ned^onorinap,edeten,.nedir; 
landmarK w«hin the patent, body. For exampte, «,e template of th! 

med,^, instrument through the tissue adiacent the patient's vagina in a 
P-^tetermined re^«onship to the patienfs urethra, particularty the port J 
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of the urethra. In the embodiments previously described, the sutures (i.e., the 
fixation device) are directed through the periurethral tissue in a predetermined 
relationship to the UVJ. 

5 Preferably, the patient's anatomy regulates and defines the orientation of 

the template at least partially within the vagina, thereby ensuring that the fixation 
device or medical instrument is placed through the tissue at the desired, 
predetermined location. More preferably, at least part of the template of the 
present invention nests within the vagina, with a portion of the template 

10 confomiing to the shape and dimensions of a portion of the vagina and/or the 
urethra in order to direct the orientation of the template during use. In the 
embodiments previously described, for example, the trough of the body generally 
conforms to the shape and size of the urethra and the vaginal wall around the 
bottom portion of the urethra. In addition, the Foley catheter (or other elongate 

1 5 member) confomris generally to the shape and dimensions of the urethra, and 
thus acts to further direct the orientation of the template within the vagina. Thus, 
the template of the present invention preferably has an elongate member which 
may be inserted into the urethra of a patient to thereby position the template in 
the desired orientation. The elongate member may be an integral part of the 

20 template, or may be a separate device attached to a portion of the template 
(e.g., the Foley catheter previously described). 

In contrast to the template of the present invention, devices such as that 
shown in U.S. Patent No. 5,507,796 to Hasson merely act as probes for 

25 designating a location for the fixation device, wherein this location must be 
selected by the surgeon. In essence, the probe of Hasson is merely a substitute 
for the surgeon's (or an assistant's) finger, and is therefore no more accurate 
than the "finger probe" technique. In contrast, the template of the present 
invention precisely directs placement of the fixation device or surgical instrument 

30 through the tissue at a predetennined location or in a predetermined relationship 
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^^'y « ^°<'y- The template guides placemen. o,*e 
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*ou3h 380 and aLgnrnen, member 388. The apertures are pr^ferab, provided 

0 w,ng members 48, and 482 whi* on.« again extend away f^m ppost 

s,des Of trough 380. as was the case In the prevlo^^-descHbed .em^ 
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P^cedUTBs, rndudlng me urethropexy procedure described in detail above For 

example , 3urgeon may desire to employ a pair of bone anchor, on each' SKle 

Of the pub,c symphysis tor addiUonal support, and therefore feur apertures in 

eac wing member are required. The sutur. .alls extending from a flrst anchor 

tZr 

trough «rst and second apertures 485 and 486 In the manner previous, 
descnbed. The sutur. tal. extonding f^m a second anchor posLloL to th! 
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same sjde„of the ^^^^^^ Ihrough. third and fourth 

apertures 487 and 488. respectively. The process is repeated on the opposite 
side of the urethra, the template is removed, and the two tails of each suture are 
then tied within the vagina in the same manner as before, thereby providing 
5 additional support. First and fourth apertures 485 and 488 should be positioned 
between about 1 and about 2 cm from the centerline of trough 380. The 
distance between first and second apertures 485 and 486, as well as the 
distance between third and fourth apertures 487 and 488, should also be 
between about 1 and about 2 cm in order to ensure proper spacing between the 
10 locations where the suture tails penetrate the periurethral tissue. 

It should be pointed out that the orientation of the four apertures to one 
another in the embodiment of Fig's 25-26 is merely exemplary of one possible 
arrangement, and this arrangement can be varied as needed without diminishing 

15 the effectiveness of the template and procedures using the template. For 
example, Fig. 27 is a top plan view of another template embodiment having four 
apertures in each wing member, including first aperture 585, second aperture 
586, third aperture 587, and fourth aperture 588. The aperture configuration of 
Fig. 27 provides for an alternative suture placement arrangement, and is 

20 particularly suited for a Burch procedure as more fully described below. The 
template of Fig. 27 can be used, however, in other procedures described herein, 
including the laparoscopic urethropexy procedure using bone anchors described 
above. 

25 Although the templates of the present invention have heretofore only been 

described in conjunction with a urethropexy procedure employing bone anchors 
and sutures extending therefrom, the use of these templates is not so limited. 
Thus, the templates of the present invention may be employed in any surgical 
procedure wherein a fixation device is placed through at least a portion of the 

30 tissue adjacent the patient's vagina (including the vaginal wall and the 
periurethral tissue), and is thereafter connected relative to a structure within the 
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patient's body. The fixation device can comprise anv nf . u 

relaoonship .0 a ,andmari< within .he pafiem's body such JZ^T^t 

'"^ "^"^"'■^ "^"8 .he «xa«o„ devioe, and «,e stru^^red " 
^ac nM^exa„^.,.epubiobc„e,«,epe^^^^^^ 
fte pub. sy^physte. Coopers ,^a„^., „ ^ ^ ^ 

wiftin the patient's body can be avoided. ^-uctures 

As one example, the templates of the present Invention oan be readily 
en^ployed duHnp e»her a Bu,* p^aure, or a needle suspension p^uT 

irs^rl ™' ~" ^''^'"^ « much 

a er to p^ss a needte through Coopers ligament than the periosteum o„,« 
ub» bone. Typically, the t.a«on device is a sutu., and vartous ty^^ 

periurethral tissue. AHhough the Burch procedure has been accomplished 
aparoscop^,,, most are s.1, done ^r, a .„e Ptannenst^ lncls,.„t ^ 
part to the dfflculty in tying sutures laparoscoplcalV. 
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In.a Burch procedure, .a. nee.dle having^ thereto is 

typically passed through Cooper's ligament, and then through the periurethral 
tissue from inside the space of Retzius into the vagina. The needle is then 
brought back up through the vaginal waW in spaced relationship to the point in 
5 the periurethral tissue through which the needle previously passed. Once the 
needle reenters the space of Retzius, the suture may be cut from the needle, 
and the free ends of the suture tied to one another in order to elevate the urethra 
to the desired angle. Preferably, however, the needle is first passed back 
through the periurethral tissue into the vagina, and thereafter back through the 

1 0 vaginal wall and the periurethral tissue into the space of Retzius. In this manner, 
the surgeon takes two "bites" of the periurethral tissue, with the suture actually 
entering the vagina for each bite. It should be pointed out that in order for the 
needle and suture to pass from the space of Retzius into the vagina, both must 
pass through not only the periurethral fascia but also the vaginal mucosa. 

15 Alternatively, the surgeon may instead merely take one or more bites of 
periurethral tissue without ever passing the needle into the vagina. 

The template of Fig's 25-27 may be employed in a Burch procedure 
(either open or laparoscopic) in the manner shown in Fig. 28, wherein the 

20 template of Fig. 27 is shown in hidden lines. Additionally in Fig. 28, the pubic 
sympysis 7, the periosteum 12a of the pubic bone, the bladder 1, the bulb 14a 
of a Foley catheter, and Cooper's ligament 1 1 are all depicted. A first suture 410 
is provided, and a needle 411 is swaged onto one end of suture 410. Needle 
41 1 may be of any variety known to those skilled in the art. and may be curved 

25 or straight. Needle 41 1 is first Inserted into the vagina and passed through 
aperture 585, and is directed by the aperture through the vaginal mucosa and 
periurethral fascia 15 adjacent thereto. Needle 411 is then passed through 
Cooper's ligament 11 as shown, and multiple bites may be taken if desired. 
Manipulation of the needle and suture may be accomplished laparoscopically or 

30 under full open vision by any of a variety of needle graspers, as is well known to 
those skilled in the art. 
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..^ ^. ^ "^"^ "'""^^ =°<">«^» '~, needle 411 is passed back 
^rou, pe„a„,K^r,as.i. 1 6, » vagina, .ucosa, and second apertul ^ 
bao ,n,o ,he vagina. As wi„ be apparent, However, .He surgeon HlZ 
aperture 586 ,^ wi,Hin me space of Retzius (ei«,er «,rougH di J ^ 
.HrougH .he surgical .clslon or «,rougH a lapa^scope,. TH. ca n l 

mr^gh ape*,. 586 in order u. ..„si„u.,„a.e .He ape«ure w«,in ^ sp « ^ 
Re..us. A sn«„, ftexible, fiber op.ic ligH. source ^ be inserted 
~ . bea. dire^ed agains. .He vaginal .ucosa accessible ^ 



MernativeV, the suture retHever previously descnbed may be passed 
«.rougH ^e aper.,e. ^ vaginal mucosa, and .He periure,Hra, Jscia iZ 

descnbed. The needle grasper used ,o pass needle 411 .HrougH Cooper's 
«amen. may also be used .o provide the necessa^ tension In sLT^ 
^ tote snaHng Of me su.ure by ^e suture ^er. Needte411 «.l,ge„era«y 
.^.esu.u.in.o.Hevagi„a..ugHapertu,ea86,or.eneed.mrrc: 
^ommesu^reonceapor«onofsu^«410hasbeen,etneved,ntothevag.a. 

a sl^rp Object trough aperture 586 into «,e space of Refeius, and .hen use His 
aperture 686. A needle grasping device Having a sharp end may also be 

4Trp:rr"""'*°"^^=^°'^^'^'-'---°--^^^^ 

410 and pull back ,mo .he vagina. Finally, ,he surgeon may even resort to 
probing w,tH needle 410 in order to locate aperture 586. 

Af.ersu.ure410,andop.k.nallyneedte411 have ,«en.ered «,e vagina 
suure410.cutatneed.411 (^necessary, In this manner, the two . * i 
sutu. 410 bom extend trough the penurethral .issue in.o .he vagina spa J 
approximate, , cm from each omer. T.IS procedure . .hen repea.ed Z 
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second suture 42Q.using Jhird and iourth apertures. 587. and. 588. so that both 
tails of second suture 420 are also present in the vagina. This process is then 
repeated on the opposite side of the urethra. The template is removed, and the 
two tails of each suture are tied to each other (e.g.. the first tail of suture 410 is 
5 tied to the second tail of suture 410) in order to elevate the UVJ to the desired 
angle. It should be noted that first aperture 585 is preferably spaced about 1 cm 
from third aperture 587, and second aperture 586 is preferably spaced about 1 
cm from fourth aperture 588. Such spacing is sufficient to ensure proper support 
of the UVJ. 

10 

As will be understood, various types of well-known suturing devices and 
systems may facilitate the above Burch procedure. For example, a LAURUS™ 
PUSH & CATCH^ Suturing System, manufactured by the Laurus Medical Corp.. 
of Irvine, California, and described in U.S. Patent No. 5.578,044 may be 

15 employed. Alternatively, a Carter-Thomason percutaneous suturing needle, 
manufactured by Inlet Medical, may also be used. Although these devices may 
simplify needle and suture passage through the tissue, the essential elements 
of the procedure described above remain unchanged. These devices are even 
more appropriate In the Burch procedure described below wherein the needle 

20 and accompanying suture do not enter the vagina. 

The above-described Burch procedure can be simplified and improved, 
particularly when the surgeon desires to tie the suture tails within the abdominal 
cavity rather than within the vagina, by use of yet another alternative template 
25 design shown in Fig's 29-36. It should be pointed out once again, however, that 
this template design is not limited to a Burch procedure, and can therefore be 
employed for an MMK, Mitek-MMK, or even a needle suspension procedure 
(including that of Benderev). 

30 Once again four apertures are provided in each wing member of the 

template of Fig's 29-36. however each aperture is connected to an adjacent 
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.fl^r,^ smures o,.,«., hav* ,,e„ s*=„.<, ,„ p^ce ( 

687 an 688, rsspec^ve^. When tt,e template shown ^ ,op and bol plan 
~n,s29and30,^pec«veV,.used,n.HeBu.hpL.e!Z^^^^ 

-es<.bed,suU,.,,„,„aybeacco.p,,shed,„«,eabdon,lnalcav.y 
resul,,however.w«lbesimilar,omatshowninFfs.28 Thus anlllh 

as.u™a«eched.e..„„3vbe«..passed.h:,hC^:;;:ri;:: 

seve.|^,l.esn,a.op«onallybe,aKe„.Theneed.ls.he„passe?Zrh: 
penu^ra, ..sue into ,^ vagina mrough firs, aperture 685 Needte pra^lt 

sr :r " ^ — -it:r 

su^,ere.never.needteg^O,erted«„ough««aper.u«,ete.,. The needle 
. .hen reamed .o .he space o, Retzlus through second aperture 686 ^ 

689 The needte « men cu. off, and tf,e hvo taib of .he su.u,e .led to one 

689, .he fed suture w,ll no. preven. .moval of .he .emplate, as would be the 
^^™|h.e.en,pla.eofPig.s2^^^^ 

~ of ,he template. This process may then be ^peated for the thJl 
~su,u.si„the 

■ts des.ed elevation, and .wo paraW segments of s*«e material wi„ extend 
pen»nd,cular to the urethra on each side thereof. 

The tempU^of Fig's 29^ can also be used In the manner depicted In 
2 28, suturetying accomplished in the vagina. Therea,ter«,e 1. ma 

<rf F«s 29-36 may be advantageous even when suture tyl,^ is aocomp«shed In 

place. TTrus. the surgeon need notwait until the suture tails of all fburtails have 
been brought Into the vagina before tying. 
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When the template of Fig, 29 is employed, it will be apparent that when 

, the suture Is tied, the suture will pull against the tissue beneath slot 689. This 
tissue, however, is very pliant, and it may be difficult to tie the sutures within the 
abdominal cavity so that the urethra is elevated evenly on both sides. In 
5 addition, the suture lying within slot 689 will be difficult to observe during tying, 
since the suture is pulled up behind the pubic bone (hence the temi "retropubic"). 
This lack of vision will make it even more difficult to observe the degree of 
elevation during suture tying. In order to overcome these problems, a pair of 
removable support struts 691 are provided. 

10 

As best shown in Fig's 31-32, support struts 691 are removably attached 
to the underside of each wing member, and act to block the communication 
between adjacent apertures provided by the slit therebetween. For example, 
when the support strut is not in place, slit 689 provides communication between 
15 first aperture 685 and second aperture 686, as shown in Fig. 29. When support 
strut 691 is attached to the underside of the wing member, support strut 691 will 
block communication between first aperture 685 and second aperture 686, as 
shown in top plan view 32. . 

20 Figure 49 is a perspective view of the template of Fig. 31 in use during a 

Burch procedure, wherein the patient's anatomy, other than Cooper's ligament 
11, has been eliminated for purposes of clarity. A suture 610 has been passed 
through Cooper's ligament 11. and has been passed into the vagina through 
both third aperture 687 and fourth aperture 688 and looped around strut 691 as 

25 shown. First and second ends 612 and 613 of suture 610 may then be tied to 
one another in the typical fashion. Since suture 610 will bear against strut 691 
during this process, the surgeon or the surgeon's assistant may monitor the 
elevation of the UVJ merely by observing the degree that second wing member 
682 is deflected upwardly within the vagina, if strut 691 were not present, the 

30 elevation would be difficult to observe, because the pliable tissue and the pubic 
bone would obscure the amount of elevation being provided, in addition, upward 
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2-««of«.eteMa,e.™oheasier,ooWe««n«»upwa,d.<>ve.en. 
of a small area of the vaginal wait- - 

extend,ng be*«een «,e penuremral tissue and Coope.s iigan^nt, ti,e process 

2^'ePea.edon.heoppos,es«e.^esutgeono..esu^eonsaLs:: 
may once aga,n obse^e the eleva«on of fi.t wing nnember 681 w«h^ the 
^^.^^ also ensuring that the wing „e„he. are etevated .c *e same 
««Bnt. In .h,s manner, the surgeon can verify that the UVJ has been elevated 
.0 .he proper angle, and that the etevation on each side of the uremra Is 
substan„ally e<,ulva.nt. Once a« of sutures have been «ed and ^P^^ 
e^vauon verify, struts 691 may be removed from «,e template, thereT 
^-.ng«,esu.ure*™n,he.emp«eth„ughthes.tsprovidingl„.n,:^:^ 

dtr: TT "^"^^ °' - - 

u™^a Burch procedure, the strutted template may be used in any of the 

procedures described herein. 

Strut 691 is Shown In more detail In Fig's 33 and 34. which are partial 
pe.pec,.e views of the front and distal ends of strut 691, respectful^ The 
preferre embodiment of Strut 691 essentia«y compHses a cylinder which has 
been cut ,n ha. tengthwfee. Thus, stnr, 691 has a curved upper surface 692 
andasubstantlaH,flat.»«rsu,.ace693. Lower surface 693 may opttonal^ be 
cunred slightly in order to more accurately correspond to any .rvature oft 

al hT V" '"""^'^ "'"^ ^"^^ '^'^ Will t« 

attached The intenor of stnrt 691 may be hollowed as shown In o„1er to 

ac^untforany curvature of the underside of the wing member,. Curved upper 
sur^ce 692 prevides a smooth surface against which the sutures or olr 
ft<a.on devices ^ bear. smoom, ^ ^ 

ilshtllT r*'''"'^"''^'''''^'^'*"™"*"" ^^^^^^^^ 
69Uhou«bechosentoensure«,a,bo,hs,Hs in the Wing members are bloced 
and to ensure that «,e stnrts can be readily removed from ^ template by 
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« 

_graspjng tab 694 which extends away from the front end 695 of the strut. Tab 

694 may be provided in any of a variety of shapes, and the flat, curved tab 
shown in Fig. 33 is merely exemplary. 

5 Struts 694 may be attached to the underside of the wing members in any 

manner desired, as long as the struts may later be removed at least partially 
from the wing members in order to unblock the slits 689 and 690 providing 
communication between adjacent apertures. For example, struts 691 may be 
lightly glued to the wing members, such that a firm pull on tab 694 will release 
1 0 the strut from the template. To facilitate such removal, tab 694 may be gripped 
with a mechanical grasping device, and then finnly pulled away from the 
template. Alternatively, a combination of alignable locking pins and apertures 
may be provided on lower surface 693 of the strut and the underside of the wing 
members. 

15 

It Is preferred, however, that strut 691 be slid on and off of the template 
in order to provide for strut removal which Is not encumbered by the suture 
extending around the curved upper surface 692 of the strut. This may be 
accomplished, for example, by providing at least one groove 696 along lower 

20 surface 693 of strut 691 , and a corresponding tongue 697 along the underside 
of each wing member as shown in Fig. 35. Preferably, a pair of grooves 696 are 
provided along lower surface 693 of strut 691 , and a pair of corresponding 
locking ridges or tongues 696. Tongues 696 are preferably their nanrowest 
adjacent the underside of the wing member, and are their widest at the end 

25 furthest from the underside of the wing member. Any of a variety of shapes may 
be used, and the mushroom shape of Fig. 35 is by merely one example. 
Grooves 696 have a shape corresponding to that of tongues 697 such that strut 
691 can be attached to the wing member by sliding the strut onto tongues 697. 
The male mushroom shape of the tongue and the conresponding female shape 

30 of the grooves ensure that the struts can only be attached or removed from the 
wing member by sliding the strut off of the front edge of the wing member. 
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Figure 36 depicts a pair of struts 691 which have been partially slid off of the 
underside of the wing members. Grooves 696 preferably extend along nearly 
entire length of the bottom surface of strut 691. and terminate at wall 698 
adjacent tab 694. Wall 698 will act as a stop when strut 691 is slid onto the 
underside of the wing members as shown. Of course the positioning of the 
grooves and tongues may be reversed, such that the tongues are provided on 
the struts, and the grooves on the underside of each wing member. 

Figures 37 and 38 depict yet another alternative embodiment of the 
template of the present invention. In this embodiment, the guides once again 
comprise four apertures in each wing member, and a slit provides 
communication between pairs of apertures. The slits, however extend 
diagonally between apertures, and thus fomi the X-conf,guration shown Thus 
first aperture 701 is connected via slit 705 to fourth aperture 704. and second 
aperture 702 is connected via slit 706 to third aperture 703. The template of 
Fig's 37 and 38 pemiits the surgeon to pass the sutures through the periurethral 
tissue in a flgure-8 (or crossing) pattern. 

Figure 54 depicts one manner of using the template of Fig's 37 and 38 
during a Burch procedure wherein a single suture 710 is employed Needle 71 1 
is used to pass suture 710 through Cooper's ligament 11. and through the 
penurethral tissue into the vagina in the manner shown. Thus, suture 710 
passes from the space of Retzius into the vagina through first aperture 701 
passes back up into the space of Retzius through second aperture 702 returns 
.nto the vagina through third aperture 703. and finally returns back into the space 
of Retzius through fourth aperture 704. Needle 711 is cut from suture 410 and 
the two tails of suture 410 tied to each other. The process is repeated on the 
other side of the urethra, and the template is then removed by allowing the 
suture to be released through slits 705 and 706. It should also be noted that the 
template of Fig's 37 and 38 may also be provided with grooves 797 for attaching 
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the struts previously described thereto .in . ord blockage of the 

communication between apertures provided by slits 705 and 706, as desired. 

If two sutures are employed on each side of the urethra during a Burch 
5 or needle suspension procedure using the template of Fig's 37-38, the first 
suture will extend Into the vagina through first and fourth apertures 701 and 704. 
The second suture will extend into the vagina through second and fourth 
apertures 702 and 703. When the template is removed after the sutures have 
been tied, the two sutures will cross over each other within the vagina. 

10 

It should be noted that while the above-described templates have been 
depicted In use during a Burch or urethropexy procedure employing bone 
anchors secured to the pubic bone, the templates of the present invention can 
be just as easily employed during a needle suspension (including that of 

15 Benderev). The procedure is similar to the Burch, with the primary difference 
being that the sutures or other fixation device are secured to the rectus fascia or 
the top of the pubic bone (In the case of Benderev). The sutures are also 
passed through the periurethral tissue into the vagina using a long needle device 
which is passed along the underside of the pubic bone. The templates of the 

20 present Invention, however, are used in the same manner as described above 
to guide suture placement through the periurethral tissue, thereby simplifying 
these needle suspension procedures. 

Figures 39 and 40 depict yet another alternative embodiment for the 
25 template of the present invention. The body of Figs. 39 and 40 is identical to 
that which has been previously described, and thus the body may comprise 
trough 380 and alignment member 388. A pair of guides, each comprising a slot 
785, are disposed in a predetemnined spacial relationship to the body portion. 
Preferably, a slot 785 Is provided in each of wing members 781 and 782 as 
30 shown. Slots 785 should extend a considerable distance along each of the wing 
members, preferably substantially parallel to the longitudinal axis of trough 380. 
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Sm 785 Should each be positioned between about ] and about 2 cm from the 
^""^^hetroughrandead, preferably has a length of about2 cm Each 
Slot 785 Should also have a width of at least about 0.5 cm. Slots 785 should also 
be positioned a predetermined distance from distal end 791 of each wing 
member such that when tt,e template of Figs. 39 and 40 is positioned within «,e 
vagma in the manner previously described, each of slots 785 will extend to a 
point approximately 2 cm fn»n the UVJ. In essen», the slots should be 
POs*oned on thewing memberssuch that when the template is posiBoned in the 
vagma, t(« slot will extend ftom a point adjacent to the UVJ to at least the mid- 
point of the utBthra. In addition, as shown in the bottom plan view of Fig 40 
the edge around each slot 785 on the underside of the wing member is 
prefe^bly beveled slighUy to facilttate inse,«on of a medical instrument 
therethrough. 



The template of Fig's 39 and 40 is specifically designed for use in the 
urethral sling procedure (also known as a pubovaginal or suburethral sling 
pnxedurB). In this sling procedure, the flxation device comprises a strip of 
flexible material (such as a polypropylene mesh or even a strip of fascia 
previously removed from the patient) which is positioned beneath the urathra 
with the two ends of the sBng connected illative to a structure within the 
patent s body. Thus, as shown in Fig. 41 , a urethral slhg 718 acts as a fixatton 
device beneath urethra 2. First a,Kl second ends 719 and 720 of u,e«,ral sling 
718 are secured relative to a stnicture withk, the paHenfs body, which in this 
case IS the rectus fascia. Sutures 721 and 722 aie passed through fiist and 
second ends 719 and 720 of the sling as shown, and are thereafter secured to 
the rectus ftscia in the manner known to those skilled In the art. As Is also well- 
known, ends 719 and 720 may also be secured by sutures or other known 
means to Cooper's ligament 11, or even periosteum of the pubic bone As 
descnbed bek«,. Applicant has developed a new urethral sling which may even 
be nveted to the pubic bone Itself. 
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In order for the sling to b.e. positioned beneath urethra 2 and therefor act 

as a support, urethral sling 718 must pass through periurethral fascia 15. Thus, 
a pair of incisions 723 extending through the periurethral fascia 15 are provided 
on either side of urethra 2 adjacent to the UVJ. as shown. Preferably, these 

5 incisions extend only through the periurethral fascia 15, and not the vaginal 
mucoisa, since urethral sling 718 will not be internalized as easily as sutures. In 
the standard sling procedure currently employed, a vaginal sl<in flap is created 
by peeling a portion of the vaginal mucosa away from the underlying periurethral 
fascia. The flap can later be reattached once the procedure is completed, 

10 thereby physically internalizing the sling. Once the flap of mucosa has been 
peeled away, the surgeon will then create the two incisions 723 which extend 
completely through the periurethral fascia into the space of Retzius using a 
scalpel or other cutting device. Preferably, incisions 723 extend from a point 
adjacent the UVJ to at least the mid-point of the urethra. 

15 

After the incisions in the periurethral fascia have been made, first end 719 
of sling 718 Is inserted through one of the incisions 723, and is then sewn to the 
rectus fascia. Second end 720 is then inserted from the vagina through the 
second incision 723 positioned on the opposite side of the urethra. Second end 
20 720 is then brought into the space of Retzius, where it is likewise sewn to the 
rectus fascia. Alternatively, first and second ends 719 and 720 of sling 718 may 
be sewn to Cooper's ligament 11. or even to the periosteum 12a of the pubic 
bone. 

25 One of the problems associated with the sling procedure described above 

is the proper positioning of the two incisions 723. The template of Fig's 39 and 
40, however, can readily overcome this problem, and can therefore direct 
placement of urethral sling 718 by guiding a cutting device to create incisions 
723 in the proper location. After the vaginal mucosa has been peeled away, the 

30 template of Fig's 39 and 40 is positioned in the vagina in the manner previously 
described, with the wing members positioned against the exposed suburethral 
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fascia (as used herein, the term suburethral fascia is defined as the portion of 
the periurethral fascia located beneath the urethra). Once the template is in 
Place, a hooked scalpel blade or other cutting device is positioned within slot 785 
to create incisions 723. These incisions pass through the full thickness of the 
fasca. substantially parallel to the urethra and approximately 1.5 cm lateral to 
the urethra. Slots 785 guide the movement of the blade, thereby providing 
precise location of the incisions and in turn preventing damage to structures and 
vasculatureofthespaceofRetzius. The template may then be removed, and 
the sling procedure completed in the normal fashion. 

Figures 50-53 depict Applicant's new urethral sling 71 8 which may be 
employed in the procedure described above. Urethral sling 718 essentially 
compnses a strip of flexible material. Sling 718 may have a length of between 
about 10 and about 20 cm. and a width in te central portion of between about 
1.5 and about 2.5 cm. Ends 719 and 720 may be slightly narrower than the main 
body portion of the sling, and are also preferably slightly thicker. A series of 
ndges may also be provided on each of ends 719 and 720 to facilitate grasping 
of the ends by a mechanical grasping device such as a surgical clamp. Sling 
718 may be made of any of the variety of polymeric materials, however 
polytetrafluoroethylene (PTFE) is preferred. PTFE is an extremely strong yet 
flexible material, which can also be molded into a variety of shapes. Thus, while 
the Slings of the prior art generally comprise flat strips of flexible material 
Applicants urethral sling 718 is molded so as to better confom, to the anatomy 
of the patient. 



As shown in Fig's 51 and 52. urethral sling 718 has a pair of 90» twists 
molded therein. Thus, sling 718 has a flat central portion 724. and right and left 
side portions 725 and 726. respectively. It should be pointed out. that Fig. 50 is 
a flat plan view of sling 718 wherein the pair of molded twists have been 
eliminated for purposes of clarity. Centra! portion 724 is configured so as to lie 
beneath the urethra as shown in Fig. 41 . Side portions 725 and 726. on the other 
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. - hand, are. designed to extend upwardly, through.the incisions in the periurethral 

tissue as also shown in Fig. 41. Thus, in order to provide for the proper 
orientation, Applicant's sling 718 has a pair of twists 727 and 728 nfiolded therein 
at the juncture between central portion 724 and right and left side portions 725 
5 and 726, respectively. These 90'* twist Insure proper alignment of sling 718 
during the procedure shown in Fig. 41. Thus, the plane defined by the surface 
of central portion 724 extends perpendicularly away from the plane defined by 
the surface of side portion 725 and 726. 

10 During the surgical procedure of Fig. 41 when Applicant's sling 718 is 

employed, incisions 723 are created using the template in the manner described 
previously. A mechanical grasper is then inserted through one of the incisions 
723 into the vagina, and grasp ridged end 719 of the sling. The grasper then 
pulls end 719 into the space of Retzius. A second mechanical grasper is then 

15 inserted into the other incision 723, and grasps second ridged end 720 and 
likewise pulls It into the space of Retzius. Both ends 719 and 720 of sling 718 
are pulled upwardly until the desired elevation is achieved, and ends 719 and 
720 are then sutured to the rectus fescla. Optionally, the surgeon may insert a 
pressure monitoring device Into the urethra in order to determine the optimum 

20 degree of elevation provided by the sling. Suturing may be accomplished by 
passing a needle directly through each of ends 71 9 and 720 as shown in Fig. 41 . 
The vaginal skin flap is then closed, thereby internalizing central portion 724 of 
sling 718. 

25 Sling 718 may have a tendency to become displaced beneath the urethra, 

primarily because the PTFE material is non-scarring (i.e., scar tissue will not 
attach to the PTFE). Thus, Applicant's sling also has a pair of stabilizing tabs 
729 and 730 extending therefrom. Preferably, stabilizing tabs 729 and 730 
extend away from the surface of sling 718 adjacent twists 727 and 728 as 

30 shown. Stabilizing tabs 729 and 730 are preferably molded with sling 718, and 
may have a width which Is slightly less than that of the sling itself. Thus, the 
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Stabilizing tabs preferably have a length and width of about 1 cm. After both 
ends 719 and 720 have been sutured to the rectus fascia, stabilizing tabs 729 
and 730 are then sutured to the underside of the rectus fascia from within the 
vagina prior to closure of the vaginal skin flap. In this manner, movement of 
central portion of 724 of sling 718 in relation to the urethra will be prevented. 

Although sling 718 can be sutured directly to the rectus fascia or even 
Cooper's ligament or the periosteum of the pubic bone. Applicant's sling 718 
may also be riveted to the pubic bone itself. Any of a variety of bone anchors 
may be employed for this purpose. While the anchor may be merely driven 
through the sling material into the pubic bone, such techniques are generally not 
preferred since the sling may be damaged and thereby weakened. Thus. 
Applicant's sling 718 may have a plurality of pockets 731 which extend away 
from each of side portions 725 and 726 as shown in Fig. 53. Pockets 731 should 
extend away from the surface of side portions 725 and 726 towards the pubic 
bone when sling 718 is positioned within the patient at the desired orientation. 
The interior of pockets 731 is then accessible from the opposite surface of the 
sides portions. Pockets 731 are configured such that an anchor may be inserted 
therein, and the anchor and pocket 731 combination then secured within a 
corresponding bore in the pubic bone for attachment thereto. Preferably, a 
plurality of pockets 731 are provkled in each side portion 725 and 726 as shown, 
such that either a plurality of anchors may be used to secure sling 718, or the 
surgeon may select whichever pockets 731 are appropriate to provide the 
desired urethral elevation. 

In a preferred method of using the sling of the present Invention, ends 71 9 
and 720 are pulled into the space of Retzius by means of mechanical graspers. 
The surgeon then manipulates the mechanical graspers so as to position sling 
718 In a manner which will provkJe the desired elevation. The surgeon next 
detennines the location for the bores to be provided in the pubic bone for the 
riveting of sling 718 thereto. This may be accomplished by merely comparing 
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. thejocatipns gfppck^^^^ bone. The bores are then 

created in the pubic bone in the manner described previously. A pocket 731 is 
next aligned' with its corresponding bore in the pubic bone, and an anchor is then 
driven Into the interior of pocket 731 and into the bore in the pubic bone, in this 
manner, sling 718 is riveted to the pubic bone. While any of a variety of bone 
anchors may be employed for this purpose, it is presently preferred that the bone 
anchors manufactured by Innovasive Devices, Inc. of Hopkinton, Massachusetts 
or Lee Medical Technologies. Inc. of Shelton, Connecticut be employed. Both 
of these anchors have an expandable portion which expands outwardly after the 
anchor has passed into the bore in the pubic bone. This, pockets 731 are 
preferably mushroomed shape and have a flat Inner surface 732 against which 
the expandable portion of the bone anchors will bear. The distance 733 
between the surface of the end portion of the sling and flat wall 732 of pockets 
731, therefore, preferably corresponds to the thickness of the periosteum and 
cortical bone through which the bore has been created. Alternatively, although 
the Mitek™ anchors may be employed, these are not preferred since the sharp 
barbs of the anchor may damage the sling material. Pockets 731 may even be 
replaced by a simple aperture and the sling then riveted to the pubic bone by 
means of a bone rivet such as that shown in Fig. 2.2 of U.S. Patent No. 
5,268,001 to Innovasive Devices, Inc. 

As indicated previously, the PTFE material from which the sling is made 
is non-scaning. It is prefenred, however, that scar tissue form about the fixation 
devices of the present invention in order to enhance the attachment provided by 
these surgical methods. Thus, sling 718 may also be provided with a plurality 
of perforations through its thickness. These perforations will allow ingrowing of 
scar tissue in order to further secure the sling of the present invention in place. 
In addition, each side of the template (or more preferably, each side of ends 719 
and 720), may be color coded or provided with other visible indicia such as 
diagonal bars 734 in order to indicate to the surgeon the preferred orientation of 
sling 718 such that pockets 731 will extend towards the pubic bone as desired. 



59 



wo 98/40114 

PCTA;S98/05104 

Many surgeons would rather not pass sutures or other fixation devices 
into the vagina. All of the procedures described above can be accomplished, 
however, by merely passing the suture or fixation devise through a portion of the 
periurethral tissue without entering the vagina. For example, in a Burch 
procedure, the surgeon may merely pass the needle through a bite of 
periurethral fascia without actually passing the needle into the vagina itself. 
Several bites of periurethral fascia may be taken, and If done property, the 
suspension of the periurethral fascia from Cooper's ligament may be successful. 
Many needle suspensions also take only a bite of tissue, rather than entering the 
vagina. In all of these procedures, however, the surgeon faces both the problem 
of proper location of the sutures, as well as the problem of ensuring that an 
adequate bite of tissue is taken. The surgeon will often Insert a finger Into the 
vagina in order to displace the periurethral fascia upwardly, thereby providing 
visualization from within the space of Retzius. This procedure can be difficult, 
however, in that precise location is not guaranteed, and the surgeon may either 
inadvertently sfab his or her finger with the needle, or fail to take an adequate 
bite of tissue due. in part, to the surgeon's desire to avoid puncturing his or her 
own finger. While the device of the Hasson patent previously described offers 
a solution to the problem of inadvertent stabbing of the surgeon's or assistant's 
finger, it does not address the issue of precise suture placement. The templates 
of Figs. 42-46, however, solve this problem. 

Once again the template of Fig. 42 has body portion similar to that 
previously described, comprising trough 380 and alignment member 388. 
Instead of apertures, however, each wing member has at least one, and 
preferably at least three protrusions 885. The protrusions on each wing member 
are preferably spaced from and aligned with each other, preferably along a line 
which is substantially parallel to the longitudinal access of trough 880. While 
these protrusions can take any of a variety of shapes, it is preferred that they be 
conical, having a base diameter of about 0.2 to about 0.4 cm., and a height of 
about 1 cm. It should be noted, of course, that like all of the dimensions 
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indicated herein, these are merely exernplary of one preferred embodiment. As 
shown in Fig. 43, when the template of Fig. 42 is positioned within the vagina in 
the manner described previously, protrusions 885 will displace a predetermined 
region of a the periurethral fascia upwardly into the space of Retzius. This 
displacement will be visible from within the space of Retzius. either by normal 
operative vision in a full open procedure, or through a laparoscope or other 
viewing device. In this manner, the protrusions will direct placement of a fixation 
device through the periurethral tissue approximately 1.5 to 2 cm from the 
centerline of the urethra. It should also be noted that the wing members in the 
template of Fig. 42 are swept distally (i.e.. distal edge not perpendicular to the 
longitudinal axis of trough 380) to allow the tissue tented between the two most 
distal protrusions to be at the UVJ. 

In Fig. 43, a Burch procedure is shown, wherein a curved needle 811 
having a suture 810 is passed between a pair of adjacent protrusions 885 as 
shown. Since protrusions 885 are relatively closely spaced, the tissue between 
each protrusion 885 will also be displaced upwardly, although not to the same 
extent as the tissue directly contacted by each protrusion. Thus, not only do the 
protrusions provide visualization of the proper location of the sutures, the region 
between adjacent protrusions 885 will also be tented upwardly, thereby allowing 
the surgeon to pass the needle through this displaced region. This ensures that 
an adequate bite of tissue is taken. The conical nature of the protrusions will 
also act to guide the needle into the space between adjacent protmsions. 

After needle 81 1 and suture 810 have been threaded through the region 
between a first pair of adjacent protrusions as shown in Fig. 43, it may then be 
passed through Cooper's ligament, the needle removed, and the tails of the 
suture tied to each other. A second suture may be similarly passed between 
another pair of adjacent protrusions 885 and secured to Cooper's ligament 11. 
Alternatively, a single suture may take multiple bites between adjacent 
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protrusions. The procedure is then repeated on the opposite side of the urethra, 
t^ef^by elevating the UVJ to the desired angle: 

In order to insure that protrusions 885 provide sufficient displacement of 
the periurethral tissue so as to be visible from within the space of Retzius. the 
surgeon or their assistant may need to press the template upwardly from within 
the vagina. Altematively. a portion of the template body may be expandable 
such that after the template is positioned within the patient's vagina in the 
manner previously described, this expandable portion may be expanded so as 
to urge the expandable portion against a portion of the interior wall of the vagina. 
This will in tum force protrusions 885 upwardly against the vaginal mucosa 
adjacent the urethra, thereby providing for increased displacement of the 
periurethral tissue. This increased displacement of the periurethral tissue will 
improve visibility of the displacement from within the space of Retzius. 

As shown in Fig. 42. 44 and 45. the expandable portion of the template 
body may comprise a balloon 890 which is secured to the underside of trough 
880. Balloon 890 may be of any of a variety of shapes and sizes, however, in 
the preferred embodiment balloon 890 is cylindrical in order to better match the 
shape of the vaginal cavity when inflated. A port 891 Is provided at one end of 
the balloon, and provides communication to the interior of balloon 890. Balloon 
890 may be inflated with any of a variety of fluids, including both gases and 
liquids. A simple syringe or hand-held pump may be inserted through port 891. 
and used to inflate balloon 890 with air. Alternatively, port 891 may be 
connected to any of a variety of fluid sources, such as a compressed air source. 
It is preferred, that a hand-operated pump be used. In addition, a pop-off valve 
may be provided in order to prevent overinflation of the balloon. 

As best shown in the cross-sectional view of Fig. 46. inflated balloon 890 
attached to the underside of trough 880 will flii the vaginal cavity beneath the 
template, thereby urging protrusions 885 upwardly against the periurethral 
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tissue. The upward displacement of tiie periurethral tissue will then.be readily 
visible from within the space of Retzius. It is preferred that the balloon be filled 
with between about 10 and 200 cc of fluid, thereby providing sufficient upward 
displacement of tissue without damaging the vaginal cavity or the support 
5 structures for the vaginal cavity. Balloon 890 may be attached to trough 880 by 
any of a variety of means, including a simple adhesive strip 892. After the 
surgical procedure has been completed, balloon 890 is deflated, and the 
template removed from the vaginal cavity. 

10 Fig. 46 depicts yet another modification to the template of Fig. 42 and 

may be used with or without the balloon structure previously described. The 
template of Fig. 46 is identical to that of Fig. 42, with or without balloon 890, 
however a collar 895 is provided at the end of alignment member 888. Collar 
895 has a diameter slightly greater than alignment member 888, thereby 

1 5 providing end wall 896 of collar 895 which is concentric to the end of alignment 
member 888. The entire template of Fig. 46 should be singularly molded from 
a highly translucent polymer through which light may be readily transmitted. A 
prefenred polymer is polycarbonate, as it transmits light without a corresponding 
increase in temperature. Alternatively, the template may even be impregnated 

20 with optical fibers (i.e.. fiber optics) through which light may be transmitted to the 
desired location. 

The entire template of Fig. 46, other than the tips 897 of protrusions 885 
and collar 895, are opaque. Preferably, only tips 897 and collar 895 are 

25 translucent, with the remainder of the template being completely black. This 
may be accomplished, for example, by applying a black coating to the template. 
A light source, preferably of a fiber optic variety, is attached to collar 895, and 
projects light through end 896 thereof. Fiber optics positioned within the 
template itself may facilitate transmission of light to the tips 897 of the 

30 protrusions. Because of the opacity of the template, this light is transmitted 
through the body and wing members of the template, and will only escape 
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through tips 897 of protrusions 885. When the template of Fig. 46 is positioned 
' ^'t*^" the vagina in the manner shown in Fig. 43. preferably using balloon 890. 
the light emitted from tips 897 of protrusions 885 will pass through the 
periurethral tissue displaced by tips 897. thereby transilluminating this region and 
guiding placement of the fixation device between the protrusions. 

As an altemative to transmitting light through the entire template body 
protrusions 885 may also be hollow with the interior thereof accessible from the 
underside of the wing members. A light source (preferably fiber optic) may then 
be directed into the interior of the protrusions, such that the light therefrom will 
be projected out of translucent tip 897 of the protrusion in order to transilluminate 
the periurethral tissue in the same manner is above. It should also be pointed 
out that light of any wavelength may be employed for all of the transillumination 
procedures described herein. 



Finally. Fig's 47 and 48 depict two relatively simple altemative template 
designs. In the top plan view of Fig. 47. the guides are provided in the fomi of 
a pair of notches 901 and 902 on each wing member. This template can be 
used in a manner similar to the template of Fig's 13-21. however the template 
of Fig. 47 will permit tying in the space of Retzius. The suture retriever may be 
passed through notches 901 and 902 in the same manner as if the notches were 
apertures, or alternatively a suture may be passed from the space of Retzius, 
through the periurethral tissue and into the vagina through notch 901. and then 
back into the space of Retzius through notch 902. The suture tails may then be 
tied in the space of Retzius. and the template removed by merely sliding the 
portion of the suture within the vagina off of the region 903 of the underside of 
the template between notches 901 and 902. 

The guides on the template of Fig. 48 comprise a plurality of graduations 
910 on the underside of each wing member. These graduations may comprise 
Simple lines as shown, and may be numbered or othenwise designated to 
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^facijjtaje prppe^^^ device. The graduations are provided 

on the underside of the wing member so that they will be visible from within the 
vagina. In the embodiment of Fig. 48. the wing members have also been 
shortened such that the distal end 991 of each wing member does not extend 
5 to the end of trough 980 as in the previously-described embodiments. In this 
manner, the graduations may. for example, be used to direct insertion of the 
suture retriever of the present invention at a predetemriined location immediately 
adjacent distal end 991. The template of Fig. 48 will also thereby permit suture 
tying in the space of Retzius when desired, since the sutures will at no time pass 
1 0 through any portion of the template. 

The foregoing description of preferred embodiments Is by no means 
exhaustive of the variations of the present invention which are possible, and has 
thus been presented only for purposes of illustration and description. These 

15 modifications and variations will be apparent to those skilled in the art in light of 
the teachings of the foregoing description, and these modifications and 
variations are well within the scope of the present invention. For example, the 
templates of the present invention may be used in any of a variety of 
gynecological procedures. In addition, the dimensions for the various 

20 components of the template are merely exemplary, and modifications to these 
dimensions may be made In order to accommodate the preferences of various 
surgeons. Thus, it is intended that the scope of the present invention be defined 
by the claims appended hereto, and not by the specific embodiments shown in 
the drawings. 
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What I Claim is: 



1 . A template for guiding the placement of a fixation device during a 
surgical procedure, said template comprising: 

(a) a body portion; and 

(b) at least one guide disposed In a predetemiined spacial relationship 
to said body portion; 

wherein said template is configured such that at least a portion of the template 
may be aligned within the vagina of a patient such that said guide may be 
employed to direct the placement of a fixation device or other medical instrument 
through at least a portion of the tissue adjacent the vagina. 

2. The template of Claim 1 . further comprising at least one wing 
vnember, and wherein said at least one guide is provided on said wing member. 

3. The template of Claim 1 , wherein said template further comprises 
an elongate member which may be inserted into a patient's urethra. 



4. 

a catheter secured to said body. 



The template of Claim 3. wherein said elongate member comprises 



5. The template of Claim 2, wherein said body comprises a trough of 
arcuate cross-section, and wherein said wing member extends away from one 
side of said trough. 

6. The template of Claim 1 , wherein said at least one guide Is chosen 
from the group consisting of: a slot, a notch, a protrusion and a visible indicia. 

7. The template of Claim 6, wherein said guide comprises a light 
source, and wherein said template is configured to be alignable within the vagina 
of a patient such that a beam of light may be projected from said light source 
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through, a, predetermined region of the . periurethral tissue, thereby 

transilluminating said predetermined region of the periurethral tissue. 

8. The template of Claim 7, wherein said at least one guide further 
comprises a protrusion extending away from the topside of said wing member, 
and wherein said light source is provided on said protrusion. 

9. The template of Claim 7. wherein said light source comprises a 
translucent region through which a beam of light may be projected. 

1 0. The template of Claim 6, wherein said at least one guide comprises 
a protmsion, wherein said template is configured to be alignable within the 
vagina of a patient such that said protmsion will displace a predetermined region 
of the periurethral tissue of the patient. 

1 1 . The template of Claim 10, wherein a plurality of said protrusions 
are provided, said protrusions positioned adjacent to one another such that the 
region between said protrusions can be visualized from within the abdominal 
cavity of the patient by observation of the regions of the periurethral tissue 
displaced by adjacent protrusions. 

12. The template of Claim 6, wherein said at least one guide member 
comprises a slot sized so as to permit a cutting tool to be inserted therethrough 
in order to create an incision in the periurethral tissue of a patient during a 
continence procedure. 

13. The template of Claim 12, further comprising at least one wing 
member, and wherein said slot is positioned on said wing member such that said 
template may be aligned within the vagina of a patient with said slot extending 
substantially parallel to the patient's urethra. 
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14. The template of Claim 1 3, wherein said template has a pair of said 
wing members, wherein a slot is provided on each of said wing members, and 
wherein said wing members and said slots are configured such that when said 
template is aligned within the vagina of a patient, a cutting tool may be inserted 
through said slots in order to create an incision in the periurethral tissue adjacent 
either side of the patient's urethra. 

1 5. The template of Claim 6, wherein said template has a pair of guide 
apertures through which a fixation device may be passed during a urethropexy 
procedure, and wherein said apertures are connected to one another by a slit. 

16. The template of Claim 15, further comprising a pair of wing 
members, and wherein each wing member has at least two of said apertures 
connected to one another by a slit. 

17. The template of Claim 1 , further comprising a support strut, said 
strut configured such that a fixation device may be secured about said stmt 
during an urethropexy procedure. 

1 8. The template of Claim 17, wherein said support strut is removable, 
and wherein a fixation device secured about said strut during an urethropexy 
procedure can be released therefi-om when said strut is removed from said 
template. 

19. The template of Claim 1 7, wherein said template further comprises 
at least one wing member, and wherein said support strut is positioned on said 
wing member. 

20. The template of Claim 19, wherein a pair of said guides are 
provided on said wing member, and wherein said guides comprise apertures. 
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to one another by a slit, and wherein said support strut is positioned atop at least 
a portion of said slit, thereby blocking communication between said apertures 



22. 



The template of Claim 21 . wherein said support strut is removable. 



23. The template of Claim 21. wherein said wing member has a topside 
and an underside, wherein said template is configured to be alignable within the 
vagina of a patient such that the topside of said wing member will be positioned 
against the vaginal mucosa adjacent the urethra, and wherein said support strut 
extends away from the underside of said wing member. 

24. The template of Claim 1. wherein at least a portion of said template 
is expandable. 



25. The template of Claim 24. wherein said template is configured such 
that at least the expandable portion of said template may be inserted into a 
patient's vagina in an at least partially unexpanded condition, and thereafter 
expanded so as to urge said expandable portion against the interior wall of the 
vagina and to urge said at least one guide against a predetermined region of the 
periurethral tissue. 

26. The template of Claim 25. wherein said expandable portion is 
inflatable. 



27. The template of Claim 26. wherein expandable portion comprises 
a balloon which may be Inflated with a fluid. 

28. The template of Claim 27. wherein said guide comprises a 
protrusion, and wherein said protrusion is configured such that said protmsion 
will displace a predetemiined region of the periurethral tissue of the patient when 
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the expandable portion of said template is expanded within the vagina of a 
patient, and wherein the displacement will be visible within the abdominal cavity 
of the patient. 

29. The template of Claim 28. wherein said template has a plurality of 
said protrusions. 

30. A template for guiding the placement of a fixation device during a 
surgical procedure to correct incontinence, said template comprising: 

(a) a body portion; 

(b) at leastoneguidedisposed in a predetermined spacial relationship 
to said body; 

wherein said template is configured such that at least a portion of the template 
may be aligned within the vagina of a patient such that said guide may be 
employed to direct the placement of a fixation device through the periurethral 
tissue at a predetermined location. 

31 . The template of claim 30, wherein said template is configured such 
that alignment of the template at least partially within a vagina of a patient is 
directed by the patient* s urethra. 

32. The template of claim 31 , wherein said guide is chosen from the 
group consisting of: a slot, a notch, a protrusion, a visible indicia, and a pair of 
apertures connected to one another by a slit. 

33. A urethral sling for use in a surgical procedure to correct 
incontinence, said sling comprising a strip of flexible material having a centi-al 
portion, and a pair of side portions extending away from either side of said 
centi-al portion, each of said side portions positioned in twisted relationship to 
said cento^al portion such that each of said side portions extends perpendicularly 
away from the surface of said centi-al portion. 
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